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(54) AMIDE COMPOUNDS AND USE OF THE SAME 

(57) An amide compound of the formula (I) : 
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wherein R is amino and the like, A is alkylene and the like, X is 0, S and the like. M is arylene and the like, H\ R^, R^ 
and R^ are H, hydroxy and the like. R^ is H. atkyi and the like» m is an integer of 0-6, R^ is an optionally substituted aryl 
and the like, and R^ is H. an optionally substituted alkyl and the like, a pharmaceutically acceptable acid addition salt 
thereof and a pharmaceutical containing same as an active Ingredient. The amide compounds exhibit superior suppres- 
sive effects on cytokines directly or indirectly involved in inflammations, such as IL-8. IL-1, IL-6, TNF-a, GM-CSF and 
the like, and are useful for the prophylaxis and treatment of rheumatic diseases, arthritis due to gout and the like. 
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Description 

TechnicQl Fieid 

5 The present invention relates to a novel connpound extiib'rting superior suppressive effects on cytokines directly or 
indirectly involved in inflammations, such as interleukin-8 (IL-8), interleukin-1 (IL-1), interleukin-€ (IL-6). tumor necrosis 
factor (TNF-a). GM-CSF and the like, and pharmaceutical agents comprising said compound, such as anti-inflamma- 
tory agents. 

10 Background Art 

An inflammation is one of the protective responses in the living organisms which aims at removal of foreign sub- 
stances, pathogenic bacteria and so on. as well as repair of damaged tissues. When inflammatory stimulation is 
received, the microcirculatory system responds and particularly inaeases vascular permeatMlity- The vascular perme- 

15 ability is promoted by chemical mediators and cytokines. Sequentially, chemotaxis, migration and activation of neu- 
trophiles are induced, foreign substances and pathogenic bacteria are phagocytosed at the sites of inflammation, and 
chen^cal mediators are released to induce inflammatory responses. Subsequent to neutrophiles. chemotaxis and 
recruitment of macrophages at the local sites occur, and activated macrophages, like neutrophiles, phagocytose foreign 
sul5Stances. pathogenic bacteria, disintegrated tissues and so on to produce various cytokines. Ttien, pathogenic bac- 

20 teria. foreign sut)stances and damaged tissues are removed and the tissues are re>constructed , whereby the inflamma- 
tion comes to an end. The above-mentioned process occurs in normal irrflammatory responses. In allergy and 
autoimmune diseases such as rheumatoid arthritis and systemic lupus erythematosus, however, abnormal immune 
responses protong inflammation and cause strong systen^ symptoms. 

Many cytokines are involved in various processes of inflammatory responses. For example, lL-1. TNF>a and IL-8 

25 are responsible for the chemotaxis, adhesion to vascular endothelial cells, and migration into vascular walls, of leuko- 
cytes, which are seen during migration of leukocytes into the sites of inflammation, wherein IL-1 , TNF-a and IL-8 acti- 
vate neutrophiles to cause release of lysosomal enzymes and production of active oxygen and prostaglandin, thus 
inducing inflammation. When IL-1. TNF-a and IL-6 migrate into the drcuiatory system, they act on liver to induce pro- 
duction of acute phase inflammatory protein (e.g., CRP and SAA), and act on bone manrow to increase neutrophiles 

30 and platelets. In inflammations of connective tissues, such as rheumatoid arthritis (RA) , IL- 1 and TNF-a are said to acti- 
vate fibroblasts and osteoclastic cells and induce production of prostaglandin and ooll^genase [Mebio. 11 (2). 18-23. 
(1994)]. 

As Stated in the foregoing. IL-1 and TNF-a play a central role in various aspects of inflammatory responses. 

Meanwhile, IL-6 is produced not only by peripheral blood monocytes and tissue macrophages, txjt also by large 
35 granular lymphocytes (LGL) known as natural killer ceils. T lymphocytes and various tissues and celts such as fibrob- 
lasts, vascular endothelial cells and epidermal keratinocytes. Examples of production stimulators include mitogen 
lectins such as LPS. PHA, PSK (Coriolus verskx)lor-derived protein-bound polysaccharide. Krestin) and cytokines such 
aslL-landTNF-o. 

Although most of these cells barely produce IL-8 constantly, upon stimulation with the above-mentioned IL-8 pro- 
40 duction stimulators, they produce more than 1 00 times greater amounts of IL-8 within 24 hours as compared to the pro- 
duction without stimulation. For example, when human peripheral blood monocytes are stimulated with PSK, IL-8 
mRNA is induced within an hour, and production amount of IL-8 mRNA reaches its peak in 3 hours, and gradually 
deaeases with time. Along with the induction of tL-8 mRNA. IL-8 protein having neutrophile chemotaxisfs ability is 
detected in the medium at 3 hours after the stimulation and inaeases with time. IL-8 m RNA is induced in the same man- 
45 ner in time as in the stimulation of IL-1 and TNF-o. IL-8 is noticeably stable to protease produced by activated macro- 
phage and the like. 

The in vitro biological activities of IL-8 include chemotactic promotion, induction of degranulation, respiratory burst 
induction, lysosomal enzyme release induction, induction of adhesion to unstimulated or stimulated vascular endothe- 
lial cells, promotion of extravascular migration, reinforcement of expression of adhesion Actors, leukotriene B4-HETH 

50 release induction and the like with regard to neutrophiles; chemotactic promotion witii regard to T cells; suppressive 
effect on IgE production by IL-4 with regard to B cells; and chemotactic promotion and histamine • leukotriene release 
induction with regard to basophils. IL-8 also has in vivo activities of induction of migration of neutrophiles and lym- 
phocytes, induction of neutrophilia, reinforcement of vascular permeabHrty, and neutrophile-dependent arthrosynovial 
desti-uction [Rinsho Men-eki, 25 (8). 1013-1020 (1993)]. 

55 As mentioned earlier, IL-8 has various effects on neuti^ophiles. It has been gradually clarified that IL-8 also acts on 
T lympfiocytes, basophils, monocytes, keratinocytes and melanoma cells, besides neutrophiles. The biotogical activi- 
ties and target cells thereof are found to be diverse like otiier cytokines. 

It has been known that IL-8 realizes, in vivo, migration of neutrophiles and lymphocytes at the sites of subcutaneous 
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injections, and increases homing of T lymphocytes to local lymph nodes. It has been also known that an intravenous or 
intraperitoneal injection of IL-8 markedly inaeases neiitrophile counts in per^eral blood, and administration in large 
amounts thereof causes destruction of alveoli, in adcfition, an injection of IL-8 into rabbit intra-articutar joint space is 
known to lead to arthrosynovial destruction with migration of large amounts of neutrophiles. These results suggest 

5 strong inflammation induction by IL-8 in vivo. 

In view of the fact that IL-8 has various actions besides chemotactic stimulation of neutrophile. that IL-8 was 
detected in synovial fluid in patients with gout or rheumatic arthritis, that IL-d was detected from skin pieces of patients 
with dermatitis such as psoriasis, that IL-8-like chemotactic factor is produced by peripheral bkx)d monocytes in 
asthma, and that IL-8 was detected in peripheral blood of patients with sepsis which is considered to be one of the 

10 causes of adult respiratory distress syndrome (ARDS), it is evident that IL-8 is involved in various diseases such as 
inflammation. 

Therefore, a substance capable of suppressing cytokines responsible for inflammations, such as IL-1. IL-6, IL-8 
and TNF-a, is extremely useful as a new type of medicine for noninfectious or infectious diseases accompanied by neu- 
trophile migratbn. which are represented by rheumatic diseases (e.g.. rheumatoid arthritis]; arthritis due to gout; sys- 

IS temic lupus erythematosus; dermatopathy {e.g.. psoriasis, pustulosis and atopic dermatitis) ; respiratory diseases (e.g.. 
bronchial asthma, bronchitis. ARDS and diffused interstitial pneumonia); inflammatory bowel diseases (e.g., ulcerative 
colitis and Crohn's disease); acute or chronic hepatitis inclusive of fulminant hepatitis; acute or chronic glomerulone- 
phritis; nephropyelitis; uveitis caused by Behcet disease arKf vogt-Koyanagi Harada disease; Mediterranean fever 
(polyserositis); ischemic diseases (e.g.. myocardial infarction); and systemic circulatory failure and multi-organ failure 

20 caused by sepsis. In particular, such substance is expected to be effective as an anti-inflammatory agent based on new 
action mechanisms. 

With such background of the art. compounds tiaving inhibitory activity on inflammatory cytokines, such as \L-Q, 
have been recently reported. For example. Japanese Patent Application under PGT laid-open under Kohyo Mo. 7- 
503017 discloses an imidazole derivative such as 4-(4-fluorophenyl)-2-{4-methylthiophenyl)-5-(4-pyridyOimidazol as a 
25 cytokine inhibitor; Japanese Patent Application under PCT laid-open under Kohyo No. 7-50301 8 discloses pyridyt-sut>- 
stituted imidazole derivatives such as 1-(4-pyridyl)-2-(4-fluorophenyl)-4-phenyIimidazol as cytokine inhibitors; and Jap- 
anese Patent Unexamined Publication No. 3-34959 discloses naphthalenemethaneamino derivatives having cytokine 
inhibitory activity. However, these publications do not suggest the compound of the present invention. 

In addition, compounds having inhibitory activity on protease involved in inflammatory diseases have been 
30 reported. For example. Japanese Patent Unexamined Publicatton No. 4-330094 discloses t-butyloxycarbonyl-trimethyt- 
siiyl-Ala-Pro-NH-CHKCH^sN^I-B-pinandiole as a serine protease inhibitor of thrombin whk^h induces pre-inflammatory 
changes of IL-1 and the like. Japanese Patent Examined Publication No. 7-53705 discloses phenylalanine derivatives 
such as N-(trans-4-aminomethylcyclohexylcartK)nyl)-L-phenylalanine 4-acetylanilide. However, this publication relates 
to a compound characteristically having amino at one end of phenylalanine and 4-aminomethyl-6-membered ring-car- 
35 bonyl group at the other end. which relates to a protease inhibitor, and does not relate to an inflammatory cytokine pro- 
duction suppressor, such as the compound of the present invention. 

An object of the present invention is to provkle a compound usable as a novel selective anti-inflammatory agent 
which suppresses production and release of inflammatory cytokines such as lL-8, lL-1 . TNF-a. IL-6, and the tike. 
In adcfition, an object of the present inventk>n is to provide a pharmaceutical agent conprising said compound. 

40 

Di$plp?MrgP>thfi Invgntipn 

The present inventors have conducted intensive studies with the aim of achieving the above-mentioned objects and 
completed the present invention. 
45 Accordingly, the present invention provides the following. 

(1) An amide compound of the formula (1) : 



50 




55 

wherein; 
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R is an optionally substituted non-aromatic heterocydic group containing nitrogen, a hydroxy, 

Ra. an alKoxy substituted by Rq. an aikyithio sii)stituted by Rq. or an alkylamino substituted by 
Ra. 

wherein R^ is amino. guanidSno. amidtno. cafbamoyl. ureido. thioureido. hydrazino, hydrazine- 
5 caifoonyt or imina these groups bei ng optionally substituted by a substituent selected from the 

group consisting of lower alkyl. halogenated lower aikyl, cydoalkyl. aratkyi, aryl and arrnno- 
protecting group. 

A is an optionally substituted, linear or branched alkylene which optionally has one or more dou- 

- We bond(s) or triple bond($) in the chain, or a single bond; 

to X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aronr«tic heterocyclic group hav- 

ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SOg-. -C=C-, -C^C-. -CO-. -C00-. -0OG-. -CS-. -COS-. -O- 
C0-0-. -NH-CO-NH-, -NH-CS-NH-. -NH-C(=NH)-NH-. -NR^-, -NR®CO-. -COW?-^ -NR^SOa- 
. -SOaNR^-. -NR®-COO-. -OOG-NR^-. or -CR^R'^- 

15 Wherein R^ is hydrogen atom, alkyl, cydoalkyl. aryl, aralkyi or amino-protecting group, and R^ 

and are the same or different and eadi is hydrogen atom, alkyl, cydoalkyl. aryl or aralkyi; 
M is an arylene. a cydoalkylene. or a divalent heterocydic group which has one or nrwre hetero 

atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; 

20 R^ . R^. R^ and R^ are the sanrte or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alkoxy. 

a mercapto, an aikyithio, a nitro. a cyano. a carboxy. an alkaxycart)onyl. an aryloxycarbonyl. 
an acyl, an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a sut^tituent 
selected from the group consisting of alkyl, aryl, aralkyi and amino-protecting group, or -O- 

^ CO-R^^ 

wherein R^^ is optionally substituted alkoxy. optionally substituted aryl. optionally substituted 
(^cloalkyl. optionally subst'rtuted aryioxy, optk>nally substituted aralkyloxy, optionally substi- 
tuted aikyithio. optionally substituted arylthio, or alkyl optionally substituted by a substituent 
selected from the group consisting of alkoxycarbonyl, acyloxy, aryl. aryioxy, aryloxycarbonyl, 

20 aralkyloxy. aralkyloxycart>onyl, aikyithio. arylthio. acyl. lower alkoxy. cattx)xy, halogen atom 

and amino optionally substituted by lower alkyl or acyl; 
R^ is a hydrogen atom, an alkyl optionaliy substituted by halogen atom, an optk)nally substituted 

aralkyi. or an amino-protecting group; 
m is 0 or an integer of 1-6; 

35 R^ is an optionally substituted aryt. an optionally sut)stituted cydoalkyl, an optk>nally substituted 

lower alkyl. an optionally substituted lower alkoxy, an optionally substituted lower alkytthio, an 
amino optionally substituted by a substituent selected from the group consisting of lower alkyl, 
aryl, aralkyi and amino-protecting group, or an optionally substituted heterocydic group hav- 
ing one ore more hetero atoms selected from the group consisting of a nitrogen atom, sulfur 

40 atom and oxygen atom; and 

R"^ is a hydrogen atom, an optionally substituted alkyl, an optionally substituted aryl, an optionally 

substituted aromatic heterocydic group having one ore nruKe hetero atoms selected from tiie 
group consisting of a nitrogen atom, sulfur atom and oxygen atom, or -CO(Y)pR^^ 
wherein Y is oxygen atom, sulfur atom, -NR"*^- or -NR^'^-SOg-wherein R^^ is hydrogen atom, 

45 alkyl, aralkyi, hydroxy, alkoxy, aryl or amino-protecting group, p is 0 orl , and R^^ is hydrogen 

atom, optionally substituted alkenyt, optionally substituted alkynyl, optionally substituted 
cydoalkyl. optionally substituted aryl. optionally substituted aralkyi. adamantyl. cydoalkylide- 
neamino. optionally substituted heterocydk: group having one or more hetero atom(s} 
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom, or alkyl 

50 optionally substituted by a substituent selected from the group consisting of hydroxy, alkoxy. 

alkoxyalkoxy, alkoxycarbonyl. acyloxy. cart)Qxy. heterocydic group having one or more hetero 
atom(s) selected from tfie group consisting of nitrogen atom, sulfur atom and oxygen atom, 
and amino optionally substituted by a suk)stituent selected from the group consisting of alkyl. 
aryl. aralkyi and amino-protecting group; 

55 

and a phamiaceutically acceptable acid addition salt thereof. 

(2) The amide conpound of (1) cdx^ve. wherein, in the formula (l)> at least one symbol selected from the group con- 
sisting of R. A, X. M. R\ r2. R^. R*. R^. m. R^ and R^ satisfies the following definitions, and a pharmaceutically 
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15 



20 



25 



30 



is a hydrogen atom, an aiKyi oH" ' 
..«iuwi nr an amino-protecting group. 



r1 r2 r3 and R"* 



35 



40 



45 



50 



55 



is a hydrogen atom, an aiivj.w,..-. 

'iS.^anan,ino-protecUnggroup. ,^ero atonHs) selected 

is 0 or an integer of 1 -6; ^ ^ hanng one or more h J«o atonHS, 

ally siJbslituted by a ^^^^ a^\aHer ^\W^csAyo^^^ 
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(3) Ihe anrvde compound of (1) above, whereia in the formula (I), at least one symbol selected from the group con- 
sisting of R, A, X. M, R\ r2. R^. R^, r5. m. R® and R^ satisfies the following drfinitions. and a pharmaceutically 
acceptable acid addition salt thereof: 

5 R IS a non-aromatic heterocyclic group containing nitrogen, which is optionally sutistituted by 

lower alkyt or amirK>protecting group. Ra2. or an alkoxy substituted by Ra2. 
wherein Ra2 is anrtino, guanidino, amidtno or cait>amoyl. these groups being optionally sut)Sti- 
tuted by lower alkyl or anvno-protecting group; 
A is a linear alkylene or a single tx)nd; 

10 X is an oxygen atom, a sulfur atom, a divalent aromatic heterocyclic group having one or nmre 

hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen 
atom. -COO-. -OOC-. -NR*\ -NR^CO-. -CONR**-. -NR^SCV. -SOgNR®"-. or -CR^-R^^"- 
wher«n R®" is hydrogen atom, lower alkyl or amino-protecting group, and R** and R^°" are 
the same or different and each is hydrogen atom or lower alkyl; 

15 M is an arylene or a divalent heterocyclic group which has one or more hetero atom(s) selected 

from the ^oup consisting of a nitrogen atom, sulfur atom and oxygen atom, and which option- 
ally forms a fused ring; 

R\ r2, R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, lower 
alkoxy. a lower alkyl optionally sut>stituted by a suljstituent selected from the group consisting 
20 of hydroxy, lower alkoxy and halogen atom, or -0-CO-R^^" 

wherein R^^** is lower alkoxy, cycloalkyi, aryl optionally substituted by bwer alkyl, or lower 
alkyt opttonally substituted by a substituent selected from the group consisting of acytoxy, 
aralkyloxycarbonyl and amino optbnally sut)Stituted by lower alkyl; 
R^ is a hydrogen atom, a lower alkyt. or an amino-protecting group; 

25 m is 1 ; 

R^ is an aryl or a cycloalkyi 

wherein said aryl and cydoalkyi are optionally substituted by halogen atom or hydroxy; and 
R^ is a hydrogen atom, a lower alkyl optionally substituted by hydroxy or lower alkoxy, an aro- 

matic heterocyclic group which has one or more hetero atom(s) selected from the group con- 
30 sisting of a nitrogen atom, sulfur atom and oxygen atom, and which is optionally substituted 

by lower alkyl. or -COCYlpR^^- 

wherein Y" is oxygen atom, sulfur atom or -NR''^"-wherein R^^" is hydrogen atom, lower alkyl. 
hydroxy or amino-protecting group. 

p Is 0 or 1. and R^^** is hydrogen atom, aralkyt. adamantyt. cyck>alkytkieneamino, cycloalkyi 
35 optionally sii)stituted by tower alkyl. aryl optionally substituted by halogen atom, alkyl optkm- 

ally sutJStituted by a substituent selected from the group consisting of hydroxy, lower alkoxy, 
lower alkoxy lower alkoxy. lower alkoxycartx)nyl, acyloxy, cartx)xy, heterocyclic group having 
one or more hetero atom(s) selected from the group consisting of nitrogen atom, sulfur atom 
and oxygen atom, and amino optionally suljstituted by a sUbstituent selected from the group 
40 consisting of lower alkyl. aralkyi and amino-protecting groMp. or heterocyclic group which is 

optionally substituted 1:^ lower alkyl, and whk;h has one or more hetero atom(s) selected from 
the group consisting of nitrogen atom, sulfur atom and oxygen atom. 

(4) The amide conrpound of (1) akx)ve. wherein. In the formula (1). at least one symbol selected from the group con- 
45 sisting of R, A. X, M, R^ R^, R^, R^. R^, m. R^ and R^ satisfies the following definitions, and a pharmaceutically 

acceptable add addition salt thereof: 

R is a piperazinyl optionally substituted by lower alkyl. a |:^peridyl optionally substituted by lower 

alkyl. an amino, or a lower alkoxy substituted by amino wherein amino is optionally substituted 
so by lower alkyl; 

A is a linear alkylene; 

X is an oxygen atom, a sulfur atom, -NH- or -Chfe-; 

M is an arylene; 

R^ , R^, R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, or -O-CO- 

wherein R^^" is lower alkyl optionally sut)Stituted by a sut>stituent selected from the group 
consisting of amino, acyloxy and benzyloxycart>onyl, or phenyl optionally sut)stituted by lower 
alkyl; 
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r5 is a hydrogen atom; 

m isl; 

is a phenyl; and 
r7 is -C00-R^2.H 

wherein R^^"' is hydrogen atom, aralkyl. adamantyl, cyclohexylideneamino, cyclohexyl option- 
ally substituted by lower alkyi, piperidyl optionally substituted by lower alkyl. or alkyi optionally 
substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy, lower 
alkoxy lower alkoxy. lower alkoxycarbonyl, acyloxy, piperazinyl and amino optionally substi- 
tuted by tower alkyl . 

(5) The amide compound of (4) above, wherein M is phenylene, and a pharmaceutically acceptable acid addition 
salt thereof. 

(6) The amide compound of (4) above, wherein R^ is -COO-R^^"" wherein R^^"" is lower alkyl. or cyclohexyl which 
is optionally substituted by lower alkyl, and a pharmaceutically acceptable acid addition salt thereof. 

(7) The amide compound of (4) above, wherein X is oxygen atom or -CH2-, and a pharmaceutically acceptable acid 
addition salt thereof. 

(8) The amide compound of (4) above, wherein R^ is phenyl and m is 1 , and a pharmaceutically acceptable acid 
addition salt thereof. 

(9) The amide compound of (4) atwve. wherein R is amino optionally substituted by lower alkyl. piperazinyl option- 
ally substituted by lower alkyl. or piperidyl optionally substituted by lower alkyl. and a pharmaceutically acceptable 
acid additk)n salt thereof. 

(10) The amide conpound of (4) above, wherein R\ R^. R^ and R"* are the same or different and each is hydrogen 
atom, hydroxy, halogen atom, or -0-CO-R^^"" wherein R^^"" is lower alkyl or phenyl, and a pharmaceutically 
acceptable acid addition salt thereof. 

(11) A carboxylic acid compound of the formula (I-a) 




(I-a) 



wherein; 

R is an optionally substituted non-aromatic heterocyclic group containing nitrogen, a hydroxy, 

Ra. an alkoxy substituted by Ra, an alkyfthio substituted by Ra, or an alkylamino substituted by 

wherein R^ is amino, guanidino, amidino, carbamoyl, ureido, thioureido. hydrazine, hydrazino- 
carbonyl or imino. these groups being optionally substituted by a substituent selected from the 
group consisting of lower alkyl, halogenated kwer alkyl. cycloalkyl. aralkyl, aryl and amino- 
protecting group; 

A is an optionally substituted, linear or branched alkylene which optionally has one or more dou- 

ble bond(s) or triple bond(s) in the chain, or a single bond; 

X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocyclic group hav- 

ing one ore more hetero atoms selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SOg-. -C=C-. -C-C-. -CO-. -COa. -00C-. -OS-. -COS-. -O- 
C0-0-. -NH-CO-NH-. -NH-CS-NH-. -NH-C(=NH)-NH-. -NR^-. -NR^CO-. -CONR®-. -NR^SOg- 
, -SOgNR^-. -NR^-COO-. -OOC-NR^-, or -CR^R^°- 

wherein R® is hydrogen atom, alkyl, cycloalkyl, aryl. aralkyl oramino-protecting group, and R^ 
and R''^ are the same or different and each is hydrogen atom, alkyl. cycloalkyl, aryl or aralkyl; 

M is an arylene. a cycloalkylene or a divalent heterocyclic group which has one ore more hetero 

atoms selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; and 

R^ . r2, R^ and R"^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alkoxy, 
a mercapto. an alkytthio, a nitro, a cyano, a carboxy, an alkoxycarbonyl, an aryloxycarbonyl, 
an acyl. an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optkmally substituted by a substituent 
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selected from the group consisting of alkyi, aryl. aralkyl and aminoi)rotecting group, or -0> 

wherein R^^ is optionally substituted alkoxy, optionally substituted aryl. optionally sul>stituted 
cycloalkyi, optionally substituted arytoxy. optionally substituted aralkyloxy. optionally substi- 
tuted alkylthio, optionally substituted arytthio. or alkyl optionally suk)stituted by a substituent 
selected from the group consisting of aikoxycartxinyl, acyloxy; aryl, aryloxy, aryloxycarlxMiyl, 
aralkyloxy. aralkyloxycarbonyl. alkylttiio. arytthio. acyl. lower alkoxy. cartxjxy. halogen atom 
and amino optkmally substituted by lower alkyl or acyt. 

(12) The carboxylic acki compound of (11) above, wherein, in the formula (l-a). at feast one of R. A. X. M, R\ R^. 
R^ and R^ satisfies the following definitions: 

R is a piperazinyl optionally substituted by lower alkyl. a piperidyl optionally substrtuted by lower 

alkyl. an amino or a lower alkoxy substituted by amino wherein amino is optionally substituted 
by lower alkyl; 

A is a linear alkylene; 

X Is an oxygen atom, a sulfur atom, -NH- or CH2-; 

M is an arylene; and 

R^ . R^. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, or -O-CO- 

wherein R^^'" is a lower alkyl optionally substituted by a substituent selected from the group 
consisting of amino, acyloxy and benzyloxycartwnyl. or phenyl optionally substitijted by lower 
alkyl. 

(13) An amide compound of the formula (I-b) 




(I-b) 



X is an oxygen atom, a sidfur atom, a cycloalkylene. a divalent aromatic heterocyclic group hav- 

ing one or more hetero alom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SO2-. -C=C-. -CsO. -CO-, -COO-, -OOC-. -CS-, -COS-. -O- 
COO-. -NH-CO-NH-, -NH-CS-NH-, -NH-C(=NH)-NH-, -NR®-, -NR^CO-, -OONRS-. -NR^SOg- 
. -SOgNR^-. -NR^-COO-. -OOC-NRS- or -CR^R^^- 

wherein R® is hydrogen atom, alkyl, cycloalkyi, aryl, aralkyl or amino-protecting group, and 
and R^^ are the same or different and each is hydrogen atom, alkyl, cyctoalkyi, aryl or aralkyl; 

M is an arylene. cycloalkylene. or a divalent heterocyclic group which has one or more hetero 

atom(s] selected from the group consisting of a nitrogen atom, sulfur atom arKi oxygen atom, 
and which optionally forms a fused ring; 

R\ R^. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alkoxy, 
a mercapto, an alkyltiik), a nitro. a cyano. a carboxy, an alkoxycartwnyl, an aryioxycarbonyf. 
an acyl. an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a substituent 
selected from the group consisting of alkyl. aryl, aralkyl and amino-protecting group, or -O- 
CO-R^^ 

wherein R^^ is optionally substituted alkoxy, optionally sut)stituted aryl, optionally substituted 
cycloalkyi. optionally substituted aryloxy. optionally substituted aralkyloxy. optionally substi- 
tuted alkylthio. optionally substituted arytthio. or alkyl optionally substituted by a sut>stituent 
selected from the group consisting of alkoxycartx>nyl. acyloxy, aryl. aryloxy, aryIoxycartx>nyl, 
aralkyloxy, aralkyloxycartonyl. alkyfthio, arytthio. acyl, lower alkoxy. carbocy, halogen atom 
and amino optionally substituted by lower alkyl or acyl; 
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r5 is a hydrogen atom, an alkyi optionally substituted by halogen atom, optionally substituted 

aralkyi, or an amino-protecting group: 
m is 0 or an integer of 1 -6; 

r6 is an optionally substituted aryl. an optionally substituted cycloalkyi, an optionally substituted 

lower alkyI, an optionally substituted lower alkoxy, an optionally substituted lower alkylthio. an 
amino optionally substituted by a substituent selected from the group consisting of lower alkyl. 
aryl, aralkyi and amino-protecting group, or an optionally substituted heterocydk; group hav- 
ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom; and 

r7 js a hydrogen atom, an optionally substituted alkyl, an optionally substituted aryl. an optionally 

substituted aromatic heterocyclic group having one or more hetero atom(s) selected from the 
group consisting of a nitrogen atom, sulfur atom and oxygen atom, or -COOOpR^^ 
wherein Y is oxygen atom, sulfur atom, -NR^^- or -NR^^-S02-wherein R^^ is hydrogen atom, 
alkyl, aralkyi. hydroxy, alkoxy, aryl or amino-protecting group, p is 0 or 1, and R"*^ is hydrogen 
atom, optionally substituted alkenyl. optionally substituted alkynyt, optionally substituted 
cyctoalkyi, optionally substituted aryl, optionally substituted aralkyi, adamantyl. cycloalkylide- 
neamino, alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, alkoxy. alkoxyalkoxy, alkoxycarbonyl, acyloxy, carboxy. heterocyclic group having one 
or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and 
oxygen atom, and amino optionally substituted by a substituent selected from the group con- 
sisting of alkyl. aryl. aralkyi and amino-protecting group, or optionally sutstituted heterocyclic 
group having one or more hetero alom(s) selected from the group consisting of a nitrogen 
atom, sulfur atom and oxygen atom. 

(14) The amide compound of (13) above, wherein, in the formula (l-b). at least one symbol selected from the group 
consisting of X. M, R\ R^, 

r3, R^, R^, m, R^ and R ^ satisfies the following definitions: 

X is an oxygen atom, a sulfur atom or -NH-; 

M is an arylene: 

R\ r2. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, or - 
0-CO-R^^"' 

wherein R^^'" is lower alkyl optionally substituted by a substituent selected from the 
group consisting of amino, acytoxy and benzyloxycarbonyl, or a phenyl optionally substi- 
tuted by lower alkyl; 

r5 is a hydrogen atom; 

m is1; 

r6 is a phenyl; and 

r7 is-C00-R^2.. 

wherein R^^'" is hydrogen atom, aralkyi, adamantyl. cyclohexylideneamino. piperidyl 
optionally substituted by lower alkyl, cyclohexyl optionally siiastHuted by lower alkyl. or 
alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy, lower alkoxy lower alkoxy. lower alkoxycaitx)nyl. acyloxy, piperazi- 
r^, and amino optionally substituted by tower alkyL 

(15) A phamiaceutical composition comprising a pharmaceutically acceptable carrier, and the amide compound of 
any one of (1) to (10) above or a phamiaceutically acceptable acid addition salt thereof. 

(16) An inflammatory cytokine production suppressor comprising the amide compound of any one of (1) to (10) 
above or a pharmaceutically acceptable acid addition salt thereof as an active ingredient. 

(1 7) An agent for the treatment or prophylaxis of an inflammatory diseases, comprising the amide compound of any 
one of (1) to (10) above or a pharmaceutfcally acceptable add addition salt thereof as an active Ingredient 

In the present specification, each substituent means as follows. 

"Alkoxy" is linear or branched alkoxy having 1 to 6 carbon atoms, which is exemplified by methoxy. ethoxy. propoxy, 
isopropoxy, butoxy. isobutoxy. sec-butoxy. tertrbutoxy. pentyloxy, isopentyloxy, neopentyioxy, tert-pentyloxy, hexyloxy, 
isohexyloxy and neohexyloxy, with preference given to linear or branched alkoxy having 1 to 4 carbon atoms, such as 
methoxy, ethoxy, propoxy, isopropoxy. butoxy, isobutoxy, sec-butoxy and tert-butoxy. 

"Lower alkoxy" is linear or branched alkoxy having 1 to 4 carbon atoms, whfch is exemplified by methoxy. ethoxy. 
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propoxy, isopropaxy. butoxy, isobuloxy. sec-butoxy and tert-butoxy. with preference giv«i to methoxy and ethoxy. 

"Alkytthio" is linear or branched afkytthio having 1 to 6 carbon atoms, which is exemplified by methylthio. ^hylthio. 
propytthio. isopropylthio, twtytthio. isobutyfthio. sec-bulylthio. tert-fautyfthio, pentylthio, isopentylthio, neopenlylthio. tert- 
pentytthio. hexyftht , isohexylthio and neohexytthia 

"Lower all^hio" is linear or branched alkylthio having 1 to 4 carbon atoms, which is exemplified by methylthio, 
ethylthio, propytthio. isopropylthio. butytthio. isobutytthio. sec-butytthio and tert-butyithio. 

"Alkylamino" is linear or branched, nronoalkylamino or dialkylamino which has 1 to 6 cartx}n atoms, which is exem- 
plified by methylamino, dimethylamino. ethylamino. diethylamino. methytethylamino, propylamino. isopropylamino. 
butylamino. isobutylamino, sec-butylamino, tert-butylamino. pentylamino. isopentylamino. neopentylamina tert- 
pentylamino. hexylamino. isohexylamino and neohexylamino. with preference given to linear alkylamino. such as meth- 
ylamino, dimethylamino. ethylamino, diethylamino, propylamino, butylamino, pentyiamino and hexytamino. Particularly 
preferred is linear alkylamino having 1 to 4 cartx)n atoms, which is exemplified by methylamino. dimethylamino. ethyl- 
amino, diethylamino. propylamino and butylamino 

"Non-aromatic heterocyclic group containing nitrogen" is 3- to 7-men*ered non-aromatic heterocyclic group which 
has at least one nitrogen atom and optionally a sulfur atom or oxygen atom, and which is optionally fused with benzene 
ring. Specific examples thereof include aziridinyl, thiazetkfinyl, azetidinyl. pyrrolidinyl, pyrrolinyl, imidazolidinyl. imida- 
zolinyl. pyrazolidinyl. pyrazolinyl, morpholinyl, morpholino, oxazinyi. thiazinyl, piperazinyl. piperidyl, piperidino. diox- 
azepinyl, thiazepinyl, diazepinyl, perhydrodiazepinyl. azepinyl, perhydroazepinyt. indolinyl and isoindolinyl. Preferred 
are aziridinyl. azetkJinyl, pyn^olidinyl, pyrazolidinyl, morpholinyl. morpholino, piperazinyl. pi>eridyl. piperidino and perhy- 
droazepinyt. and particularly preferred are pyn'olidinyt. morpholino. pqserazinyl. piperidyl and piperidino. 

"Alkyl" is linear or branched alkyi having 1 to 6 cartDon atoms, which is exemplified by methyl, ethyl, propyl, isopro- 
pyl, butyl, isobutyl, sec-butyl, tert-txrtyl. pentyl, isopentyl, neopentyl, tert-pentyl, hexyt, isohexyl and neohexyl. 

"Lower alkyl" is linear or branched alkyI having 1 to 4 carbon atoms, which is exemplified by methyl, ettiyl, propyl, 
isopropyl, butyl, isobutyl, sec-butyl and tert-txityl. 

"Halogen atom" is specifically a fluorine atom, chlorine atom, bron^ne atom or kxiine atom. 

"Halogenated tower alkyl" is that wherein the above-mentioned lower alkyl is substituted by a halogen atom, and is 
exemplified by fluoromethyl, chloromethyl. bromomethyl. difluoromethyl. drchtoromethyl, trifluoromethyl. trichloromethyl. 
dif (uoroethyl, dichloroethyl, pentatrif luoroethyl, trichloroethyl and fluoropropyf. with preference g'wen to fluoromethyl, 
chloromethyl. difluoromethyl, dichloromethyl and trifluoromethyl. 

"Cycloalkyl" is that having 3 to 7 carbon atoms, which is exemplified by cyclopropyl. cydobutyl. cydopentyl, 
cyclohexyl and cycloheptyl. with preference given to cycloalkyi having 5 or 6 carbon atoms, such as cyctopentyl and 
cydohexyl. 

"AralkyI" is that wherein alkyl is sut>stituted by aryl and is exemplified by benzyl, benzhydryl. trityl, phenethyl, 3-phe- 
nylpropyt. 2-phenylpropyl, 4-phenylbutyl and naphthylmethyl. with preference given to benzyl and phenethyl. 

"Aralkyloxy" is that having the above-mentioned aralkyl. which is exemplified by benzyloxy, benzhydryloxy. tritytoxy. 
phenelhyloxy. 3-phenylpropyloxy, 2-phenylpropyloxy. 4-phenylbutyloxy and naphthylmethoxy, with preference given to 
benzyloxy and phenethyloxy. 

"Aralkyloxycjarbonyl" is that having the above-mentioned aralkyl, which is exemplified fcjy benzyloxycarbonyl, tjen- 
zhydryloxycarbonyl, trityloxycartwnyf, phenethyloxycartwnyl. 3-phenylpropyloxycart3onyl, 2-phenylpropyloxycart)onyl, 
4-phenylbutyloxycartx)nyl and naphthylmethQxycart>onyl. with preference given to benzyloxycariDonyl and phenethyl- 
oxycarbonyl. 

"Aryl" is phenyl, naphthyl, anthryl, phenanthryl or biphenyl. with preference given to phenyl and naphthyl. 
"Aryloxy" is that having the above-mentioned aryl. which is exemplified by phenoxy and naphthytoocy. 
"Arytoxycartwnyl" is that having the above-menttoned aryl. which is exemplified by phenoxycartx>nyl and naphthy- 
l0Kycarix>nyl. 

"Arylthio" is that having the above-mentioned aryl. which is exemplified by phenytthio and naphthylthio. 

"Amino-protecting group" is a protecting grotp conventionally used, which is subject to no particular limitation as 
long as it protects amino from various reactions. Specific examples include acyl such as fonrryl, acetyl, proptonyi, 
butyryt. oxalyl. sucdnyl, pivaloyl. 2-chloroacetyl. 2-bromoacelyl. 2-k>doacetyl, 2.2-dk;htoroacelyl, 2.2.2-trichtoroacetyl. 
2.2.2-trifluoroacetyl. phenylacetyl, phenoxyacetyl. benzoyl, 4-chlorobenzqyl, 4-methoxybenzoyl. 4-nitrobenzoyl. naph- 
thylcarbonyl, adamantylcarbonyl and phthaloyi; alkoxycartxjnyl such as methoxycarlwnyl, ethoxycartxxiyl. propoxycar- 
bonyl, isopropoxycarlxjnyl. tert-butoxycarijonyl. pentyloxycartwnyl, isopentyloxycartx)nyl, cydohexyloxycarijonyl. 2- 
chloroethoxycariDonyl, 2-iodoethoxycarbonyl. 2.2,2-trichloroethoxycartx)nyl, 2,2,2-trichloro-tert-butoxycarbonyl. ben- 
zhydryloxycart>onyl, bis-(4-methoxyphenyOmethoxycart)onyl, phenacyloxycartwnyl, 2-trimethylsilylethoxycarbonyl. 2- 
triphenylsilylethoxycarlwnyl and fluorenyl-9-methoxycart)onyl: alkenyioocycartxjnyi such as vir^oxycartDonyl, 2-prope- 
nylaxycarix)nyl, 2-chIoro-2-propenyloxycait)onyl, 3-methoxycart3onyl-2-propenyloxycartx)nyl, 2-methyI-2-propenyloxy- 
cartx)nyl. 2-but nyloxycartx)nyl and dnnamyloxycarbonyl: aralkyloxycarbonyl such as benzyloxycartx)nyl, 4- 
bromobenzytoxycarbonyl. 2-chlorobenzyloxycartx)nyl, 3-chlorobenzyiQxycaftx)nyl, 3.5-dimethoxybenzyloxycartx)nyl. 4- 
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methoxybenzyloxycarbonyl, 2-nitroben2yloxycarbonyl, 4'nitrobenzyloxycart)onyl, 2-nitro-4.5-dimethoxybenzyloxycarb- 
onyl, 3,4,5-trimethoxybenzyloxycarbonyl and phenethyloxycartonyl; lower alkylsilyl such as trimethylsilyl and tert- 
bulyldimethylsilyl; alkylenebis(dialky!silyt) such as ethylenebis(dimethy!srtyl), propylenebis(dimethylsilyl) and ethyl- 
enebis(diethyfsilyO; alkylthiocarbonyl such as methylthiocarbonyl, ethyithiocarbonyl, butylthiocarbonyt and tert-butylthi- 
ocatbonyl; arafkylthiocarbonyl such as benzylthiocarbonyl; phosphoryl such as dicyclohexylphosphoryl. 
diphenylphosphoryl, dibenzylphosphoryl, di'(4-nitroben2yl)phosphoryl and phenoxyphenylphosphoryl; and phosphlnyl 
such as diethyiphosphinyl, diphenylphosphinyt. 

"Linear or branched alkylene optionally having one or more double bond{s) or triple bond(s) in the chain" is linear 
or branched alkylene having 1 to 10 carbon atonfis, which may have one ore more double bonds or triple bonds in the 
chain, and is exemplified by methylene, ethylene, trimethytene. tetramethylene, pentamethylene, hexamethytene, hep- 
tamethylene, octamethylene. nonamethylene, decamethylene, dimethylmethylene. diethylmethyiene, propylene, meth- 
yiethylene. ethylethylene, propylethylene, isopropylethylene, methylpentaethylene, ethylhexamethylene. 
dimethyfethylene, methyltriethyfene, dimethyltrimethyfene, vinyfene, propenyfene, butenytene, butadienylene, pente- 
nylene. pentadienylene, hexenylene, hexadienylene, hexatrienylene. heptenylene, heptadienylene, heptatrienylene, 
octenylene. octadlenylene, octatrienylene, octatetraenylerre, propynyfene. butynylene, perrtynylene and methylpropy- 
nylene, with preference given to linear alkylene. such as nrtethylene, ethylene, trimethylene. tetramethylene. pentame- 
thylene, hexamethylene, heptamethylene, octamethylene, nonamethylene, decamethylene, vinylene, propenylene, 
butenylene, butadienylene, pentenylene, pentadienylene, hexenylene, hexadienylene, hexatrienylene, heptenylene, 
heptadienylene, heptatrienylene, octenylene, octadlenylene. octatrienylene, octatetraenylene, propynylene, butynylene 
and pentynylene. Particularly prefen^ed is linear alkylene having 1 to 8 carbon atoms, such as methylene, ethylene, tri- 
methylene. tetramethylene. pentamethylene, hexamethylene, heptamethylene and octamethylene. 

"Divalent aromatic heterocyclic group having one or more hetero atom(s) selected from the group consisting of a 
nitroger) atom, sulfur atom and oxygen atom" is 5- or 6-membered divalent aromatic heterocyclic group having one or 
more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, which is 
exemplified by divalent groups of tetrazole ring, oxadiazole ring, thiadiazole ring, triazole ring, oxazole ring, isoxazole 
ring, thiazole ring, isothiazole ring, imidazole ring, pyrazole ring, pyrrole ring, furan ring, thiophene ring, tetrazine ring, 
triazine ring, pyrazine ring, pyridazine ring, pyrimidine ring and pyridine ring. Preferred is 5-membered divalent aromatic 
heterocyclic group, which is exemplified by divalent groups of tetrazole ring, oxadiazole ring, thiadiazole ring, triazole 
ring, oxazole ring, isoxazole ring, thiazole ring, isothiazole ring, infvdazole ring, pyrazole ring, pyrrole ring, furan ring and 
thiophene ring. Particulariy preferred are divalent groups of oxadiazole ring, thiadiazole ring and triazole ring. 

''Cycloalkylene" is that having 3 to 7 carbon atoms, namely, divalent cycloalkyl. which is specifically exemplified by 
cyclopropylene, cyclobutylene, cyclopentylene, cyclohexylene and cycloheptylene. Preferred is cycloalkylene having 5 
or 6 caitDon atoms, which is exemplified by cyclopentylene and cyclohexylene. 

"Arylene" is exemplified by phenylene, naphthylene. anthrylene. phenanthrylene and biphenylene. with preference 
given to phenylene, naphthylene and biphenylene. 

"Divalent heterocyclic group which has one or more hetero atom(s) selected from the group consisting of a nitrogen 
atom, sulfur atom and oxygen atom, and which optionally forms a fused ring" is specifically exemplified by divalent het- 
erocyclic groups of dioxolane ring, dithiol ring, pyrrolidine ring, morpholine ring, oxazine ring, piperazine ring, piperidine 
ring, pyrroline ring, imidazolidine ring, imidazoline ring, pyrazolldine ring, pyrazollne ring, thiatriazole ring, tetrazole ring, 
oxadiazole ring, thiadiazole ring, triazole ring, isoxazole ring, oxazole ring, thiazole ring, imidazole ring, pyrazole ring, 
pynrote ring, furan ring, thiophene ring, tetrazine ring, triazine ring, pyrazine ring, pyridazine ring, pyrimidine ring, pyrid- 
ine ring, furoisoxazole ring, imidazothiazole ring, thienoisothiazole ring, thienothiazole ring, imidazopyrazole ring, 
cyclcpentapyrazole ring, pyrrolopyn'ole ring, thienothiophene ring, thiadiazolopyrimidine ring, thiazolothiazine ring, thi- 
azolopyrimidine ring, thiazolopyridine ring, oxazolopyrimidine ring, oxazolopyrldine ring, benzoxazole ring, benzisothia- 
zole ring, benzothiazole ring, imidazopyrazine ring, purine ring, pyrazolopyrimidine ring, imidazopyridine ring, 
benzimidazole ring, indazole ring, benzoxathiole ring, benzocfioxole ring, benzodithiol ring, indolizine ring, indotine ring, 
isoindoline ring, furopyrimidine ring, furopyridine ring, benzofuran ring, isobenzofuran ring, thienopyrimidine ring, 
thienopyridine ring, benzothiophene ring, cyclopentaoxazine ring, cydopentafuran ring, benzoxazine ring, benzothi- 
azine ring, quinazoline ring, naphthyridine ring, quinoline ring, isoquinoline ring, benzopyran ring, pyridopyridazine ring 
and pyridopyrimidine ring. Prefen-ed are divalent heterocyclic groups of piperazine ring, piperidine ring, pyridine ring, 
benzoxazole ring, benzisothiazole ring, benzothiazole ring and benzimidazole ring. 

"Alkoxycaitx^nyr is linear or branched alkoxycarbonyl having 2 to 7 carbon atoms, which is exemplified by methox- 
ycait)onyl. ethoxycarbonyt, propoxycarisonyl, isopropoxycarixtnyl. butoxycarbonyt, isobutoxycarbonyl, sec-butoxycarb- 
onyl, tert-butoxycartonyl. pentyloxycarbonyl, isopentyloxycartx)nyl, neopentyfoxycartwnyl. tert-pentyloxycarbonyf. 
hexyloxycarbonyl, isohexyloxycartx)nyl and neohexyloxycarbonyl, with preference given to linear or branched alkoxy- 
cartx)nyl having 2 to 5 cartoon atoms, such as methoxycart)onyl, ethoxycart>onyl. propoxycarbonyl, isopropaxycariEx>nyl, 
butoxycarbonyl, isobutoxycarix)nyI, sec-tXJtoxycarbonyl and tert-butoxycarbonyl. 

"Lower alkDxycartx}nyl'' is Rnear or branched alkoxycarbonyl having 2 to 5 carbon atoms, which is exemplified by 
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methoxycariDonyl, ethoxycartx)nyl. propoxycartxxiyi, isopropoxycartx)nyI, butoxycartx>nyl. isobutoxycaibonyl, sec- 
butoxycaftx>nyi and tert-butoxycartx)nyl, with preference given to methoxycarbonyl and ethoxycartx>nyl. 

"Aqrl" specifically means, for example, formyf, acetyl, propionyl. butyryl, isobutyryl, valeryl, isovaleryl, pivaloyl. 
caproyi, isocaproyi, aayloyl, propioloyt. methaayfoyl, crotonoyi, isoaotonoyl. benzoyl, naphthoyl. tduoyl, hydroatro- 
poyl, atropoyl. dnnamoyl, furoyl. glyceroyi, tropoyl, benziloyl. salicyloyl. anisoyl. vanilloyi, veratroyl. piperonyloyi, proto- 
catechuoyl or galloyl. with preference given to formyl. ace^. propionyl. butyryl. isobu^, valeryl, isovaleryl. pivaloyl. 
benzoyl and naphthoyl. 

"Acyloxy" is that having the above-mentioned acyl, which is exemplified by formyloxy. acetyloxy. propionyloxy. 
butyryloxy. isobutyryloxy. valeryloxy. isovaleryloxy, prvaJoyloxy, caproyloxy. isocaproyloxy. acryloyloxy. proptoloyloxy, 
methaaytoyloxy, crotonoyloxy. isocrotonoyloxy, benzoyloxy, naphthoyioxy. toluoyloxy, hydroatropoytoxy. atropoyloxy, 
cinnamoyloxy. furoyloxy, glyceroytoxy, tropoyloxy, benziloyloxy. salicyloyioxy. anisoyloxy. vanilioyloxy. veratroyioxy. piper- 
onyloytoxy. protocatechuoyloxy and galloytoxy, with preference given to formyloxy. acetyloxy, propionyloxy. butyryloxy. 
isobutyryloxy, valeryloxy, isovaleryloxy. pivaloyloxy, benzoyloxy and naphthoyioxy. 

"Heterocyclic group having one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sul- 
fur atom and oxygen atom" at is 3- to 7-membered heterocyclic group having one or more hetero atom(s) selected 
from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, which is exemplified by aziridinyl, oxiranyl, 
azetyl. azetidinyl, oxetanyl, thiatriazotyl, tetrazolyl. dithiazolyl. oxadiazolyl. thiadiazolyl, triazdyl. oxazolyl, isooxazolyl. 
thiazolyl, isothiazolyl. imidazolyl, pyrazolyl, dioxolanyl. pyrrolyf, pyrrolidinyl, furanyl. thienyl, tetrazinyl. dithiadiazinyl. thi- 
adiazinyl. triazinyl. morpholinyl, morpholino. oxazinyl. thiazinyl. piperazinyl. pyrazinyl. pyridazinyl. pyrimidinyl, piperidyl. 
piperidino. pyridyl. pyranyl. thiopyranyl, dioxazepinyl. diazepinyl and azepinyl. Preferred is 5- or 6-membered heterocy- 
clic group, which is exemplified by thiatriazoiyi, tetrazolyl, dithiazolyl. oxadiazolyl, thiadiazolyl, triazolyl, oxazolyl, isoox- 
azolyl. thiazolyl, isothiazolyl, imidazolyl. pyrazolyl. dioxolanyl. pyrrolyl, pynolidinyl, furanyl. thienyl, tetrazinyl. 
dithiadiazinyl, thiadiazinyl, triazinyl, morpholinyl, morpholino, oxazinyl, thiazinyl. piperazinyl, pyrazinyl, pyridazinyl, pyri- 
midinyi, piperidyl. pperidino. pyridyl, pyranyl and thiopyranyl. Particularly preferred are pyrrolyl. furanyl. thienyl. piper- 
azinyl, piperidyl, piperidino and pyridyl. 

"Aromatic heterocyclic group having one or more hetero atom(s) selected from the group consisting of a nitrogen 
atom, sulfur atom and oxygen" is 5- or 6-membered aronrtatic heterocyclic group having one or more hetero atom(s) 
selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, which is exerrpiified by tetrazolyl. 
oxadiazolyl. thiadiazolyl. triazolyl, oxazolyl, isooxazolyl. thiazolyl. isothiazolyl. imidazolyl. pyrazolyl, pyrrolyl, furanyl. 
thienyl, tetrazinyl. triazinyl, pyrazinyl. pyridazinyl. pyrimidinyl and pyridyl. Preferred is 5-membered aromatic heterocy- 
clic group, which is exemplified by tetrazolyl, oxadiazolyl. thiadiazolyl. triazolyl, oxazolyl. isooxazolyl. thiazolyl, isothia- 
zolyl, imidazolyl, pyrazolyl. pyn-olyl. furanyl and thienyl. Particularly preferred are oxadiazolyl. thiadiazolyl and triazolyl. 

"Alkoxyalkoxy" is that wherein linear or branched alkoxy having 1 to 6 carbon atoms has been substituted by linear 
or branched alkoxy having 1 to 6 carbon atoms, and is exemplified by methoxymethoxy. ethoxymethoocy, propoxymeth- 
oxy, isopropoxymethoxy. butoxymethoxy, isobutoxymethoxy, sec-butoxymethoxy, tert-butoxymethoxy, pentyloxymeth- 
oxy. isopentyloxymethoxy, neopentyloxymethoxy, tert-pentyloxymethoxy, hexyloxymethoxy. isohexyloxymethoxy, 
neohexyloxymethoxy, tert-hexyioocymethoxy. methoxyethoxy, ethoxyethoxy. propoxyethoxy, isopropoxyethoxy. butox- 
yethoxy. isobutoxyethaxy, sec-butoxyethoxy, tert-butoxyethoxy. pentyloxyethoxy. isopentyloxyethoxy, neopenty- 
loxyethoxy. tert-pentyloxyethoxy, hexyloxyethoxy. isohexyloxyethoxy, neohexyloxyethoxy, tert-hexyloxyethoxy. 
methoxypropoxy, ethoxypropoxy, propoxypropoxy, isopropoxypropoxy, butoxypropoxy, isobutoxypropoxy. sec-butoxy- 
propoxy. tert-butoxypropoxy, pentyloxypropoxy. isopentyloxypropoxy, neopentyloxypropoxy, tert-pentyloxypropoxy. hex- 
yloxypropoxy. isohexyloxypropoxy. neohexytoxypropoxy. tert-hexyloxypropoxy. methoxybutoxy. ethoxylxitoxy, 
propoxybutoxy, isopropoxybutoxy, butoxybutoxy, isobutoxytxitoxy, sec-butoxybutoxy. tert-butoxytxjtoxy. pentyloxybutoxy. 
isopentyloxybutoxy. neopentyloxybutoxy, tert-pentyloxybutoxy, hexyloxybutoxy, isohexyloxybutoxy, neohexyloxybutoxy. 
tert-hexyloxybutoxy, methoxypentyloxy, ethoxypentyloxy, propoxypentyloxy. isopropoxypentyloxy. butoxypentyloxy. iso- 
butoxypentyloxy. sec-butoxypentytoxy, tert-butoxypentyloxy, pentyloxypentyloxy. isopentyloxypentyloxy, neopenty- 
loxypentyloxy, tert-pentyloxypentyloxy, hexyloxypentyloxy. isohexyloxypentyloxy. neohexyloxypentyloxy. tert- 
hexyloxypentyloxy. methoxyhexyloxy. ^hoxyhexyloxy, propoxyhexyloxy. isopropoxyhexyloxy, butoxyhexytoxy. isobutox- 
yhexytoxy, sec-butx»cyhexylQxy, tert-butoxyhexyloxy. pen^oxyhexyloxy. Isopentyloxyhexyloxy, neoperrtyloxyhexyloxy, 
tal-pentylQxyhexyloxy. hexyloxyhexytoxy, isohexyloxyhexyloxy, neohexyloxyhexyloxy and tert-hexyloxyhexyloxy Pre- 
ferred is that wherein linear or branched alkoxy having 1 to 4 carbon atoms has been substituted by linear or branched 
alkoxy having 1 to 4 carbon atoms, and is exenplified by methoxymethoxy. ethoxymethoxy, propoxymethoxy, isopro- 
poxymethoxy, butoxymethoxy. isobutoxymethoxy, sec-butoxymethoxy. tert-butoxymethoxy, methoxyethoxy. ethox- 
yethoxy. propoxyethoxy. isopropoxyethoxy. butoxyethoxy. isobutoxyethoxy, sec-butoxyethoxy, tert-butoxyethoxy. 
methoxypropoxy. ethoxypropoxy, propoxypropoxy, isopropoxypropoxy, butoxypropoxy. isobutoxypropoxy. sec-butoxy- 
propoxy. tert-butoxypropoxy, methoxybutoxy, ethoxybutoxy, propoxylxjtoxy, Isopropoxybutoxy. butoxytxrtoxy, isobutoxy- 
butoxy, sec-butoxylxjtoxy and tert-butoxybutoxy, 

"Lower alkoxy lower alkoxy" is that wherein linear or branched alkoxy having 1 to 4 cartx)n atoms has been substi- 
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tuted by linear or branched alkoxy having 1 to 4 carbon atoms, and is exemplified by methoxymethoxy. ethoxymethoxy. 
propoxymethoxy. Isopropoxymethoxy, butoxymethoxy. isobutoxymethoxy. sec-butoxymethoxy. tert-butoxymethoxy, 
methoxyethoxy, ethoxyethoxy. propoxyethoxy. isopropoxyethoxy. butoxyethoxy, isobutoxyethoxy. sec-butoxyethoxy. tert- 
butoxyethoxy. methoxypropoxy. ethoxypropoxy, propoxypropoxy, isopropoxypropoxy. butoxypropoxy. isobutoxypropoxy. 
sec-butoxypropoxy, tert-butoxypropoxy. methoxybutoxy. ethoxybutoxy. propoxybutoxy. isopropoxybutoxy. butoxybutoxy. 
Isobutoxybutoxy. sec-butoxybutoxy and tert-butoxybutoxy. with preference given to methoxymethoxy. ethoxymethoxy, 
methoxyethoxy and ethoxyethoxy. 

"Heterocyclic group having one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sul- 
fur atom and oxygen" at R^^ means 3- to 7-membered heterocyclic group having one or more hetero atom(s) selected 
from the group consisting of a nrtrogen atom, sulfur atom and oxygen, and is exemplified by aziridinyl. oxiranyl. azetyl, 
azetidinyl oxetanyl, thiatriazolyl, tetrazolyl. dithiazolyi. oxadiazolyl. thiadiazolyl. triazolyl. oxazolyl. tsooxazoiyl. thiazolyl> 
isothiazolyl. imidazolyl. pyrazolyl. dioxoianyl. pyrrolyl. pyrrolidinyl. furanyl. thienyl. tetrazinyt. dithiadiazinyl. thiadiaz.nyi. 
triazinyl morpholinyi, morpholino. oxazinyl. thiazinyl. piperazinyl. pyrazinyl. pyrklazinyl, pyrimidinyl. piperidyl. piperid- 
ino pyridyl pyranyl. thiopyranyl, dioxazepinyl. diazepinyl and azepinyl. Preferred is 5- or 6-membered heterocyclic 
group such as thiatriazolyl, tetrazolyl. dithiazolyl. oxadiazolyl, thiadiazolyl, triazolyl. oxazolyl. isooxazolyi. thiazolyl. iso- 
thiazolyl imidazolyl. pyrazolyl. dioxolanyl. pyrrolyl. pyrrolidinyl. furanyl. thienyl. tetrazinyl. dithiadiazinyl. thiadiazinyl. tri- 
azinyl. TOrpholinyl. morpholino. oxazinyl, thiazinyl, piperazinyl. pyrazinyl. pyridazinyf. pyrimidinyl. piperidyl. piperidino. 
pyridyi pyranyl and thiopyranyl. Particularly prefeffed are pyrrolyl. P9)erazinyl. piperidyl. piperidino and pyridyl. 

"Alkenyr is linear or branched alkenyl having 2 to 6 carbon atoms, which is ecemplified by ally!, vinyl, propenyl. iso- 
propenyl. 1-methyl-2-propenyl. 2-methyl-2-propenyl. 1-methyl-1-butenyl. aotyl, 1-methyl-3-butenyl. 3-melhyl-2-butenyl. 
1-pentenyl, 1-methyl-2-pentenyl. 4-pentenyl, 1-hexenyl. 3-hexenyl and 4-hexenyl. 

"Alkynyl" is linear or branched alkynyl having 2 to 6 carbon atoms, which is exempFified by propargyl, 2-butynyl. 1- 
melhyl-2-butynyl. 2-pentynyl, 1-methyl-3-pentynyl. 1-methyl-4-pentynyl, 1-hexynyl and 5-hexynyl. 

"Cycloalkylideneamino" specifically means cydopropylkJeneamino. cydobirtylideneamino. cyclopentylideneamino. 
cyclohexylideneamino and cydoheplylideneamino. with preference given to cyclopentylideneamino and cyclohexylide- 

neamino. . . ..... 

"Alkoxy" of the substituted alkoxy at R is linear or branched alkoxy having 1 to 6 carbon atoms, which is exemplified 
by methoxy. ethoxy. propoxy, isopropoxy. butoxy. isobutoxy. sec-butoxy. tert-butoxy, pentyloxy. isopentyioxy. neopenty- 
loxy. tert-pentyloxy. hexyloxy. isohexyloxy and neohexyloxy. with preference given to linear alkoxy, such as methoxy. 
ethcJxy. propoxy. butoxy. pentyloxy and hexyloxy. Particularly prefen-ed is linear alkoxy having 1 to 4 carbon atoms, which 
is exemplified by methoxy, ethoxy. propoxy and butoxy. 

"Alkylthio" of the substituted alkylthio at R is linear or branched alkylthio having 1 to 6 carbon atoms, which is exem- 
plified by methylthio. ethylthio. propylthio. isopropylthio, butylthio. isobutylthio. sec-butytthio. tert-butylthio. pentylthio. 
isopentylthio, neopentylthio. tert-pentylthio. hexylthio. isohexylthio and neohexyhhio. with preference given to linear 
alkylthio such as methylthio. ethylthio, propylthio. butyfthio. pentylthio and hexylthio. Particularly preferred is linear 
alkylthk) having 1 to 4 cartjon atoms, which is exemplHied by methylthio. ethylthio, propylthio and butylthio. 

"Optionally substituted" of "optionally substituted non-aromatic heterocyclic groi^) containing nitrogen" means that 
the group may be substituted by 1 to 3 substituent(s) and said substituenls may be the same or different. Tlie position 
of the substituent(s) is optional and is not particularly limited. Specific examples of the substituents include the above- 
mentioned lower alkyl. the above-mentioned halogenated lower alkyl. the above-mentioned cydoalkyi, the above-men- 
tioned aralkyl. the above-mentioned aryl. and the above-mentioned amino-protecting group. Preferred are lower alkyl 
and amino-protecting group. 

'•Optionally substituted" of "optionally substituted linear or brandied alkylene which may have one or more double 
bond(s) or triple bond(s) in the chain" means that the group may be substituted by one or more substituent(s). Examples 
of the substituents indude the above-mentioned halogen atom, hydroxy, amino which may be substituted by a subslit- 
uent selected from the group consisting of the above-mentioned lower alkyl, the above-mentioned halogenated lower 
alkyl the above-mentioned cydoalkyi. the above-mentioned aralkyl, the above-mentioned aryl and the above-men- 
tioned amino protecting group, the above-mentioned lower alkoxy. the above-mentioned aralkyl and the above-men- 

t)SSlysubstituted" of "optionally substituted alkoxy" and "orrtionally substituted alkylthio" at ^ means that the 
group may be substituted by one or more substituent(s). and said substituents may be the same or different. The posi- 
tion of the substituent(s) is optional and is not particularly limited. Spedf ic examples of the substituents indude the 
above-mentioned halogen atom, the above-mentioned lower alkoxy. the above-mentioned alkylthio, ammo which may 
be substituted by the above-mentioned lower alkyl or the above-mentioned acyl. cartwxy, the above-mentioned alkoxy- 
carbonyl. the above-mentioned acyl. the above-mentfoned acyloxy, the above-mentioned aryl, the above-mentioned 
aryloxy, the above-mentioned arylthio. the above-mentioned aryloxycarbonyl. the above-mentioned aralkyloxy. and the 
above-mentioned aralkyloxycarbonyi. Preferred are amino, lower alkoxy, halogen atom, carboxy. alkoxycarbonyl and 
aratkytoxycaitx}nyl. 
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"Optionally substituted" of "optionally substituted aryP, "optionally substituted cydoalkyl". "optionally substituted 
aryloxy", "optionally sitetituted aralkytoxy" and "optionally substituted arylthio' at R^^ means that they may have 1 1 3 
subsl[tuent(s) on the ring wherein said sii)stituents may t>e the same or different The position of the substituent(s) is 
optional and is not particularly limited. Specific examples of th substituents include the above-mentioned lower alkyi, 

5 the ak)Ove-mentioned halogen atom, flie above-mentioned lower alkoxy. the above-mentioned alkyfthio, amino which 
may be substituted by the above-mentioned lower alkyi or the above-mentioned acyl. caitx)xy, the above-mentioned 
alkoxycarbonyf, the above-mentioned acyl, the above-mentioned acyloxy. the above-mentioned aryl, the above-men- 
tioned aryloxy, the above-mentioned arylthio. tfie above-mentioned aryloxycartx>nyl. the above-mentioned aralkylcscy 
and the above-mentioned aralkyioxycart)onyl. Preferred are lower alkyl. amino, lower alkoxy, halogen atom. cartx2xy, 

10 alkoxycartxwiyl and ara!kyloxycartx)nyL Particularly prefenred is lower alkyl. 

"Optionally substituted" of "optionally substituted aratkyl" at means that it may have 1 to 3 sut)stituent(s) on aryl 
wherein said substituents may be the same or different. The position of the substituent(s) is optional and is not partic- 
ularly limited. Specific exanples of tiie substituents include the above-mentioned lower alkyl. the above-mentioned 
lower alkoxy. the above-mentioned acyl. amino which may be substituted by the above-mentioned lower alkyi or the 

75 above-mentioned acyl. the above-mentioned alkoxycaitx)nyl. the above-mentioned aryloxycarbonyl. the above-men- 
tioned aryfoxy. tiie above-mentioned alkylthio, the above-mentioned arylthio, the above-mentioned aryl. and the above- 
mentioned halogen atom. Preferred are lower alkyl. lower alkoxy and halogen atom. Particularly preferred is lower alkyl. 

"Optionally substituted" of "optionally substituted lower alkyl". "optionally sut)stituted lower alkoxy" and "optionally 
substituted lower alkylthio" at means tiiat the group may be substituted by one or more sut)stituent(s) and said sub- 

20 stituents may be tiie same or different. The position of the substituent(s) is optional and is not partkxilarty limited. Spe- 
cific examples of the sukjstituents include ttie above-mentioned halogen atom, hydroxy, the above-mentioned alkoxy. 
the above-mentioned aryloxy, amino which may be substituted by the above-mentioned lower alkyl or the alx)ve-men- 
tioned acyl, mercapto. the above-mentioned alkylthio. the above-mentioned aryltiiio, carboxy. the above-mentioned 
aikoxycartxxiyl. the above-mentioned arylQxycaft)onyl. cart}amoyl. the above-mentioned halogenated lower alM. sul- 

2S feimoyi, cyano. nitro. alkylsulfonyl such as methylsuKbnyl. ethylsulfonyl, isopropylsulfonyl. alkylsulflnyl such as methyl- 
sulfinyl, ethylsulf inyl and isopropylsulf inyl, and arylsulfbnyl such as phenyisuHbnyl. Preferred are halogen atom, hydroxy, 
alkoxy, amino, carboxy and alkoxycarbonyl. 

"Optionally substituted" of "optionally substituted aryl". "optionally substituted cycloalkyl" and "optionally substi- 
tuted heterocyclic group having one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sut- 

30 fur atom and oxygen atom" at means that the group may be substituted by one or more substituent(s) and said 
substituents may be the same or different. The position of the substituent(s) is optional and is not particularly limited. 
Specific examples of the substituents include the above-mentioned lower alkyl, the above-mentioned halogen atom, 
hydroxy, the at)Ove-mentioned alkoxy, the alX)ve-mentioned aryloxy, amino which may be sut>stftuted by the above- 
mentioned lower alkyl or the above-mentioned acyl, mercapto, the above-mentioned alkylthio. the above-mentioned 

35 arylthio, cartsoxy, the above-mentioned alkoxycarbonyl, the above-mentioned arytQxycartx)nyl, carbamoyl, the above- 
mentioned halogenated tower alkyl. sulfamoyl, cyano, nitro, alkylsulfonyl such as methylsulfbnyl. ethylsuHbnyl and iso- 
propylsulfonyl, alkylsulfmyl such as methylsulf inyl. etiiylsulf inyl and isopropylsulfinyt, and arylsuKonyl such as phenylsul- 
fonyl. Preferred are lower alkyl, halogen atom, hydroxy, alkoxy, amino, carboxy and alkaxycartx>nyl. 

"Optionally substituted" of "optionally substituted alkyl" at R^ means tiiat the group may be substituted by one or 

40 more substituent(s) and said substituent(s) may be tine same or different. The position of the substituent(s) is optional 
and is not particularly limited. Specific examples of the substituents include hydroxy, tiie above-mentioned lower alkoxy. 
mercapto, the above-mentioned kswer alkylthio, cartx>xy. the above-mentioned lower alkQKycartx>nyl. halogen atom, 
and amino which may be substituted by the above-mentioned lower alkyi or the akxyve-mentioned acyl. Preferred are 
hydroxy, halogen atom and lower alkoxy. 

45 "Optionally substituted" of "optionally substituted aryl" and "optionally substituted aromatic heterocyclic group hav- 
ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom" at 
R^ means tiiat they may have 1 to 3 substituent(s) on the ring wherein said substituents may be the same or different. 
The position of tiie substituent(s) is optional and is not partrcularly limited. Specific examples of the substituents include 
the above-mentioned lower alM. hydroxy, the atx>ve-mentioned lower alkoxy, mercapto. the above-mentioned lower 

50 alkylthio. cartjoxy, the above-mentioned lower alkoxycartxjnyl, halogen atom, and amino which may be sutjstituted by 
the above-merttioned lower alkyl or the above-mentioned acyl. Prefenred are hydroxy, lower alkyl. halogen atom and 
lower alkoxy. 

"Optionally sut>stituted" of "optionally sut)stituted alkenyl" and "optionally substituted alkynyt" at R^^ means that the 
group may be substituted by one or more sut>stituent(s) and said sut>stituent(s) may be tiie same or different. The posi- 
55 tion of the substituent(s) is optional arxl is not particularly limited . Specif ic examples of the sii)stituerrts include hydroxy, 
the above-mentioned alkoxy, carboxy, the alx>ve-mentioned alkoxycartx)nyl, the above-mentioned acytoxy. and amino 
which may be sutjstituted by the atx)ve-mentioned alkyl, tii above-mentioned aryl, the above-mentioned aralkyi or the 
above-mentioned amino-protecting group. Preferred are hydroxy, alkoxy, carkxsxy. alkoxycarbonyl and acyloxy. 
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"Optionally substituted" of "optionally substituted cycloalkyr, "optionally substituted aryr and "optionally substi- 
tuted heterocyclic group having one or more hetero atoni(s) selected from the group consisting of a nitrogen atom, sul- 
fur atom and oxygen atom" at R^^ means that they may have 1 to 3 substituent(s) on the ring wherein said substituents 
may be the same or different. The position of the substituerrt(s) is optional and is not particularly limited. Specific exam- 

5 pies of the substitu^s include hydroxy, the above-mentioned lower alkoxy. mercapto. the alxjve-mentioned lower 
alkylthio, carboxy, the above-mentioned lower alkQxycartx>nyl. the above-mentioned lower alkyt. amino which may be 
substituted by the above-mentioned lower alkyf. the above-mentioned halogen atom, cart3amoyl, cyano, the above- 
mentioned acyl, nitro, sulfamoyi, alkoxythlocarbonyl, thioalkanoyl. alkylsulfonyl such as methylsuffonyl and ethylsulfbnyl, 
azomethine which may be substituted by the above-mentioned lower alkyl. the above-mentioned aryl or the above-men- 

10 tioned aralkyi. alkoxyamino such as methoxyamino and isopropoxyamino, hydrazine which may be substituted by the 
above-mentioned lower alkyl, the above-mentioned aryl or the above-mentioned aralkyi, aminooxy which may be sub- 
stituted by the above-mentioned lower alkyl, the above-mentioned aryl or the above-mentk)ned aralkyi, and alkylsulfinyl 
such as methylsulfinyt. Preferred are hydroxy, lower alkyl, halogen atom, lower alkoxy. amino and carboxy. 

"Optionally substituted" of "optionally substituted aralkyi" at R^^ means that rt may have 1 to 3 substituent(s) on aryl 

IS wherein said sut)stituents may be the same or different. The position of the substituent(s) is optional and is not partic- 
ularly limited. Specific examples of the substituents include the above-mentioned lower alkyl, the above-mentioned 
lower alkoxy, the above-mentioned acyl, amino which may be substituted by the above-mentk>ned lower alkyl or the 
at)ove-mentioned acyl, the above-mentioned alkoxycartwnyl. the above-mentioned arytoxycarbonyl. the above-men- 
tioned aryloxy. the alwe-mentioned alkylthio. the above-mentioned arylthio, the above-mentioned aryl. and the above- 

20 mentioned halogen atom. Preferred are lower alkyl, lower alkoxy and halogen atom. 

The compounds of the present invention which is shown by the formula (I) can be synthesized by, for example, the 
follQwing method, to which the synthesis method of the compounds of the present invention is not limited. 
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R'-A-OH +Z-X-(mVcO(>-R'» 



(II) 



(III) 



R! R» 

R'-A-w + z-x-AA-coo-R'* 

J\> (Step 2, 



(IV) 



(III) 




R' R^ 

^ R'-A-X-AiVcXXhR'* 




(Step 3) 



(III) 



(VI) 

I (Step U) 

R' R2 
R'-A-X-^^C(X}H 



(CH2)nr 



(VII) 
R« 



HN 



Art 
(VIII) 



(Step 5) 



R' R2 (CH2)m 
R'-A-X-?M^C»N^R' 

ri^^* A' (Step 6) 

(D 



wherein 



R' R^ (CHi)^ 

^ r-a-x-?mVcon^' 

lf3R» R5 



R» 



(I) 



is R protected by hydroxy-protecting group or aminoisrotecting group, 
which is more specifically protected Ra* protected atkoxy substituted by 
Ra. protected alkytthio substituted by Ra. protected all^iarruno substi- 
tuted by Rq. protected and optionally substituted non-aromatic heterocy- 
clic group containing nitrogen, or protected hydroxy, 
wherein when R is dimethytamino, N-methylpq^erazinyl or N-methyl- 
piperidyl. R' means R itself, since R does not need to be protected, 
wherein Ra is amino, guanidino. amidino, carbamoyl, ureido, thioureido, 
hydrazine, hydrazirvx;art)onyl or imino, these groups being optionally 
sutjstituted by a sut^stituent selected from th group consisting of lower 
alky{> halogenated lower alkyl, cydoalkyi, aralkyt. aryl and aminoi)ro- 
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W 
A' 
Z 



tecting group; 

is carboxy-protecting group such as methyl, ethyl, tert-lxjtyl. allyl. phenyl. 

benzyl, trichloroethyl, p-n'rtrobenzyl, trimethylsilyl, tert-butyldimethylsilyl, 

methoxymethyl and 2-trimethylsilylethyl: 

Is halogen atom; 

is A without one end methylene; 

is hydrogen atom or substituent which activates X such as triphenylphos- 
phonium, triphenylphosphonate and arylsulfonyl; and 



A. X. M. m, R. R\ r2. R^. R^. R^ R^ and R^ are as defined above. 



(Step 1) 



The compound (VI) can be synthesized by reacting compound (II) and compound (III) in the presence of a com- 
bined condensing agent of triphenylphosphine, trimethylphosphine, triethylphosphine, triphenyl phosphite, trimethyl 
phosphite, triethyl phosphite, and the like, and diisopropyl azodicarboxylate, diethyl azodicarboxylate, dicyclohexyl 
azodicart>oxylate. and the like, in an organic solvent such as ether, tetrahydrofuran. dioxane. dichloromethane, chloro- 
form, benzene, toluene and dimelhylformamkJe, or a mixed solvent thereof, under k;e-cooling to under heating. 

This method is partrcularly preferable when X is oxygen atom or sulfur atom. 

The compound (VI) can be also synthesized by the following method. 



The compound (VI) can be synthesized by reacting compound (IV) and compound (III) in the presence of a base 
such as sodium hydride, potassium hydride, lithium hydride, potassium caitx)nate, sodium cartx>nate. potassium tert- 
butoxide, lithium diisopropylamide, methyllithium, n-butylllthium, sec-butyllrthium and tert-birtyllithium, in an organic sol- 
vent such as dimethylformamide, methylene chloride, tetrahydrofuran, ether, benzene and toluene, or a mixed solvent 
thereof, at a temperature of from -78**C to under heating. 

This method is particularly preferable when X is sulfur atom or oxygen atom. 

When X is -SO- or -SO2-, the corresponding sulfide obtained in the above Step 1 or Step 2 is oxidized with an oxi- 
dizing agent such as hydrogen peroxide, peracetic acid» metaperiodate. metachloropert>enzolc acid, acyl nitrate and 
dinitrogen tetraoxide, to synthesize compound (VI). 

The compound (VI) wherein X is particularly -NR^- or -CR^R^°- can be also synthesized by the folkwing method. 



The compound (VI) can be synthesized by condensing compound (V) and compound (III) in the presence of a suit- 
able base (e.g., lithium diisopropylamide, lithium bis(trimethylsilyl)amide. potassium bis(trimethylsilyOamide, n-butyllith- 
ium, potassium tert-butoxide, sodium hydroxide, potassium hydroxide, sodium hydride and potassium hydride) as 
necessary, in water or an organic solvent such as methanol, ethanol, dinriethylformamide, ether, dioxane, tetrahydro- 
furan. ethyl acetate, diisopropyl ether, dimethoxyethane. toluene, hexane and dimethyl sulfoxide, or a mixed solvent 
thereof, and subjecting the obtained compound to catalytic reduction using hydrogen gas in the presence of a metallic 
catalyst such as platinum blacK platinum oxide, palladium black, palladium oxide, palladium hydroxide, palladium car- 
bon and Raney nickel, or treating the compound with a reducing agent such as sodium borohydride. sodium cyanoboro- 
hydride, trimethyisilane. triethylsitane. alkali metal-ammonia, alkali metal-ethylamine, sodium amalgam and potassium 
amalgam. 

The compound (I) can be synthesized by subjecting compound (VI) obtained in the above Step 1 , 2 or 3 to the fol- 
lowing Steps 4-6. 



The compound (VII) can be synthesized by reacting compound (VI) in the presence of a hydroxide or cartwnate of 
alkali metal such as sodium, potassium and lithium, or a base such as 1.5<liazabicyclo[4.3.0]non-5-ene and 1.8- 
diazabicyclo[5.4.0]undec-7-ene. or an acid such as hydrochloric acid, hydrobromic acid, sulfuric acid, hydrogen cMo- 
ride, hydrogen bromide, hydrogen fluoride, acetic add and trifluoroacetic acid, in water or an organic solvent such as 
methanol, ethanol, dichloromethane, chloroform, tetrahydrofuran, toluene and xylene or a mixed solvent thereof, under 
ice-cooling to under heating, or by subjecting compound (VI) to catalytic reduction using hydrogen gas in an organic 
solvent such as methanol, ethanol. dimethylformamide. ether, dioxane. tetrahydrofuran and acetic acid or a mixed sol- 
vent thereof, in the presence of a metallic catalyst such as platinum blacK platinum oxide, palladium black, palladium 



(Step 2) 



(Steps) 



(Step 4) 
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oxide, palladium cartwn and Raney nickel, or by reacting compound (Vl) in the presenc of quaternary ammonium flu- 
oride such as tetraethylammonium fluoride and tetra-n-butytammonium fluoride, in an organic solvent such as tetrahy- 
drofuraa dimethyHbnnamide and dimethyl sulfoxide or a mixed solvent thereof, under ice-cooling to under heating. 



The compound (f) can be synthesized by reacting compound (Vtl) and compound (Vlil) using a condensing agent 
such as 1-ethyl-3-(3-dimethylaminopropyl)carbodiimide hydrochloride (WSC*HCI), dicyclohexylcarbodiimide (DCC), 
diphenylphosphoryl azide (DPPA) and cartx)nyfdiimidazo!e (GDI), in the presence of an activating agent such as 1- 
hydroxybenzotriazole (HOBT), hydroxysucdnimide (HOSu) and N-hydroxy-5-noTtx>mene-2,3-dicart)oximide (HONB) 
as necessary, in an organic solvent such as dimethylformamide. dichloromethane. chloroform, acetonitrile, tetrahydro- 
f uran, dimethyl sulfoxide. cartx>n tetrachloride and toluene or a mixed solvent thereof, under ice-cooling to under heat- 
ing. When compound (VIII) is. for example, hydrochloride, this reaction can be carried out in the presence of a base 
such as triethylamine, N-methylmorphotine and 4-dimethylaminopyridine. When is a group having hydroxy, such as 
-CXDNHOH and -CH2OH, compound (VIII) wherein said hydroxy is protected in advance is used. 



This step aims at eliminating the hydroxy-protecting group or amino-protecting groif> at R'. and can be carried out 
according to a suitable known method. For example, when the amino-protecting group at R' is Boc (tert-butoxycartxMnyt 
group), conpound (1) is reacted In the presence of an acid such as hydrochloric acid, hydrobromic acid, trifluoroacetic 
acid, p-toluenesulfonic acid, methanesulfonic acid, hydrogen chloride-dioxane, hydrogen chioride-ether and hydrogen 
chloride-ethyl acetate, in water or an organic solvent such as dioxane. ether, dichloromethane. tetrahydrofuran. metha- 
nol, ethanol. chloroform, benzene, toluene and etiiyl acetate or a mixed solvent thereof or without solvent, to give com- 
pound (1). When the amino protecting group is. for example, benzyfoxycarbonyl group, compound (I) can be synthesized 
by catalytic hydrogenation using hydrogen gas in water or an organic solvent such as methanol, ethanol, dimethylfor- 
mamide, ether, dioxane, tetrahydrofuran and acetic add or a mixed solvent thereof, in the presence of a metallic catalyst 
such as palladium carbon, platinum oxide and Raney nickel. When R' is hydroxy protected by hydroxy-protecting group, 
compound (I) can be synthesized by a conventional method such as catalytic hydrogenation. When R^ is protected at 
hydroxy, tiie hydroxy-protecting group is eliminated by a conventional method such as catalytic hydrogenation, and 
thereafter or simultaneously therewith, the above Step is carried out. 

The compound (I) wherein R^ is cart^oxyl group can be synthesized by, for exarrple, subjecting compound (V) 
wherein R^ is tert-butoxycartx)nyl group or benzyloxycartx>nyl group to the abovennentioned reaction. 



(Step 5) 



(Step 6) 




(Step 7) 




R2 




R' R2 



(VI) 




(XII) 



wherein 



W^ 
W2 



is -COW^. -S02W^ or -O-COW^ wherein W^ is hydroxy or halogen atom; 
is hydroxy, mercapto or -NR^H wherein R^ is as defined above; and 
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5 



A. X, M. R*. R\ r2. r3, R"* and R^"* are as defined above. 

The conpound (VI) wherein X is -CXX)-, -CONR^-, -SOaNR®-. •CX)S-. -OOC-NR^- or -O-CO-O- can be also syn- 
thesized by the following method. 

(Step?) 



The compound (VI) can be synthesized by reacting compound (IX) and conpound (X) using a condensing agent 
such as WSC • HCI. DCC, DPRA and GDI, in the presence of an activating agent such as HOST. HOSu and HONB as 

10 necessary, in an organic solvent such as dimethylformamide, dichloromethane. chloroform, acetonitrile, tetrahydro- 
furan, dimethyl sulfoxide, cartwn tetrachloride and toluene or a mixed solvent thereof, under ice-cooling to under heat- 
ing (this reaction can be carried out in the presence of a base such as triethylamine, N-methylmorpholine, pyridine, 4- 
dimethytamlnopyridine and N-methylpiperidine). or in the presence of a hydroxide or carbonate of alkali metal such as 
sodium, potassium and lithium, or a base such as triethylamine, pyridine. N-methylmorpholine, N-methylpiperidine and 

IS 4-dimethylaminopyridine, in water or an organic solvent such as dimethylformamide, dichloromethane, chloroform, tet- 
rahydrofuran. dimethyl sulfoxide, benzene and toluene or a mixed solvent thereof, under ice-cooling to under heating. 

The compound (VI) wherein X is -00C-. -NR^CX)-. -NR?S02- or -NR®-CCX)- can be also synthesized by the follow- 
ing method. 

20 (Step 8) 

The compound (VI) can be synthesized using compound (XQ and compound (XII) according to the method of the 
above-mentioned Step 7. 

When X is a divalent aromatic heterocyclic group having one or more hetero atoms selected from nitrogen atom. 
25 sulfur atom and oxygen atom, such as divalent oxadiazole ring, compound (VI) can be also synthesized by the following 
method. 

HO^ R'-A-COO^ R^ R^ 

N W N W 



30 



35 



(nil) 



R'-A-COOH + >-f M )-COQ-R'» > M M )-COO-R" 

HzN >-< (Step 9) HzN^ 



3 fi» ifR* 
(XrV) (XV) 



R' R* 

*° > r'-a40hm)-coo-R'* 

(Step 10) 



45 



(VI') 



wherein A, M, R\ R\ R^. R^. R^ and R^^ are as defined above. 
50 (Step 9) 

The compound (XV) can be synthesized by reacting compound (XIII) and compound (XIV) using a condensing 
agent such as WSC*HCI, DCC, DPPA and GDI, in the presence of an activating agent such as HOBT. HOSu and 
HONB as necessary, in an organic solvent such as dimethylformamide, dichloromethane. chloroform, ac^onitrile. tet- 
55 rahydrofuran. dimethyl sulfoxide, carbon tetracNoride and toluene or a mixed solvent thereof, under ice-coding to under 
heating. This reaction can be carried out in the presence of a base such as trimethylamine, N-methylmorpholine, pyri- 
dine, 4-dimethylaminopyridine and N-metiiytpiperidin . 
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(Step 10) 

The compound (Vl*) can be synthesized by heating compound (XV) in an organic solvent such as toluene, dioxane. 
tetrahydrofuran. benzene and xylene, or a mixed solvent thereof. 

The compound (I) can be synthesized by treating compound (VI) and compound (Vl*) obtained in the above Steps 
7, 8 and 10 by the same method as in the above Steps 4-6. 

When at least one of R\ R^. and of compound (I) is a halogen atom, compound (I) can be also synthesized 
by the following method. 

/R' .R' 

R'-A-X-?mVcON^R' > R'-A-X-?1?1-C0N^' 

f^^M R5 ^^^^ {OR" R5 

d") (D 



are the same or different and each is hydrogen atom, hydroxy, alkoxy, 
mercapto, alkylthio. nitra cyano, cartx>xy. alkoxycarbonyl, aryloxycartx)- 
nyt, acyl. alkyt which may be substituted by a substituent selected from 
hydroxy, lower alkoxy and halogen atom, amino which may be substi- 
tuted by a sutsstituent selected from alkyl. aryi. aralkyi and amino-pro- 
tecling group, or -0-CO-R^ ^ 
wherein R^ ^ is as defined above, 
provided that at least one of them is hydrogen atom; and 
A. X. M. m, R\ R\ R^. r3, r^, r6 pj7 defined above. 

(Step 11) 

The compound (I') can be synthesized by reacting compound (1") in the presence of a halogenating agent such as 
tert-butyi hypochlorite, tert-butyl hypobromite, tert-butyl hypoiodite, sulfuryl chloride, sulfuryl bromide, thionyl chloride, 
thionyl bromide, fluorine, chlorine, bromine, iodine, hydrogen fluoride, silver drfhjoride and xenon difluoride, in an 
organic solvent such as dichloromethane. chloroform, acetonitrile, toluene, benzene, ether, tetrahydrofuran. dioxane, 
methanol, ethanot, caitx)n tetrachloride and ethyl acetate, or a mixed solvent thereof, or without solvent, under ice-cool- 
ing to under heating. When the protective group is removed by this step, a re-protection is applied. In the case of Boc, 
for exanple, the compound is protected with di-tert-butyl dicarbonate and the like in the presence of a suitafcrfe base 
such as triethytamine and pyridine. 

Tbe compound (I) can be synthesized by treating the obtained compound (1') by the same method as in the above 
Step 6. 

The above Step 1 1 may be carried out after synthesizing compound (VI) corresponding to conrpound (i^. The sul>- 
sequent same treatment as in the alxjve St^ 4-6 gives compound (1). 

The compound (I) wherein at least one of R\ R^ R^ and R^ Is -CMX)-R^^ can be also synthesized by the following 
method. 



wherein 

R^'. r2\ r3' and R^* 
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10 



R'-A-X-?M^CON'^R^ 



R"-CO-W 
(XVI) 

(Step 12) 



(CH2)in' 



R' R^ 

R'-A-X-?Mj-CON'^' 
Rs 

(D 



IS 



20 



wherein 

R^", r2", R^" and R^" are the same or different and each is hydrogen atom, hydroxy, 

halogen atom, alkoxy, mercapto, alkylthio, nitro, cyano, cartx)xy, 
alkoxycarbonyl, aryloxycartsonyl, acyl, alkyi which may be sub- 
stituted by a substituent selected from hydroxy, lower alkoxy and 
halogen atom, or amino which may be substituted by a substitu- 
ent selected from alkyl. aryl, aralkyi and amino-protecting group, 
wherein at least one of them Is hydroxy; and 
A, X. M, m, W, R', n\ r2, R^, R^, R^. R^ R^ and R^^ are as defined above. 

(Step 12) 

25 The compound (O can be synthesized by reacting compound (I*") with compound pCVI) in an organic solvent such 
as dichloromethane. chloroform, ether, tetrahydrofuran, dioxane, benzene, toluene. dimethyHbrmamide, ethyl acetate 
and acetonitrile or a mixed solvent thereof, in the presence of a base such as pyridine, triethylamine. N-methylmorpho- 
line, N-methylpq3eridine and 4-dimethylaminopyridine. 

The compound (I) can be synthesized by reacting the obtained compound (0 by the same method as In the above 

30 Step 6. 

The compound of the formula (I) of the present invention can be also synthesized by the following synthetic method. 



35 



40 



(iir) 



(CHzjnT 



(Step 13) 



(vni) 



R'-A-OH (II) 



R' R* 



50 



/ (Step IJI) \^ 

R'-A-W (IV) 'W 

(Step .5) 
R'-A'-CHO (V) / 



R' R^ (CH2)or 
Z-X-@-CON^R' 
^\ RS 
(XVII) 



(^2)1^^ 



(Step 16) 



CON^^R' 
(D 



55 



Wherein A, A'. X. M. m. W. Z. R\ R\ R^ r3, R^ R^ R® and R^ are as defined above. 
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(Step 13) 



The compound PCVIQ can be synthesced by siAijecling coiTpound (110 and conrpound (VIII) to the same reaction 
as in the above Step 5. 

5 

(Step 14) 

The compound {V) can be synthesized by subjecting compound (II) and compound (XVII) to the same reaction as 
in the above Step 1. 
10 The conrtpound (1*) can be also synthesized by the following method. 

(Step 15) 

The compound (I*) can be synthesized by subjecting compound (IV) and compound (XVII) to the same reaction as 
15 in the above Step 2, 

The compound (I*) wherein X is -NR^- or -CR^R^°- can be also synthesized by the following method. 
(Step 16) 

20 The compound (I") can be synthesized by subjecting compound (V) and compound p<VII) to the same reaction as 
in the above Step 3. 

The compound (I) can be synthesized by subjecting compound (0 obtained in the at)Ove Steps 14-16 to the same 
reaction as in the above Step 6. 

The compound (0 wherein X is -C00-. -CONR^-, S02NR^-. -COS-. OOC-NR^- or -O-CO-O- can be also synthe- 
25 sized by the following method. 



30 



35 




(X') 



+ 



HN^R^ 



R5 



(Step 17) 



(vni) 



R' R^ (CH2)m 

irOl* R5 
(XVIII) 



,R* 



40 



45 



R'-A-W 
(IX) 

(Step 18) 



R' R2 (CHi)ffl 
R' -A-X 4mJ-C0N^R'' 
I^n?* Rs 
(D 



50 



55 



Wherein A, X. M. m, \N\ W^. R\ R\ r2, r3^ r*^ r^, r6 and R^ are as defined above. 
(Step 17) 

The conpound (XVIII) can be synthesized by subjecting compound {X) and compound (Vlll) to the same reaction 
as in the above Step 5. 

(Step 18) 

The compound (0 can be synthesized by sutqecting compound (IX) and compound (XVIII) to the same reaction as 
in the above Step 7. 

Th compound (I*) wherein X is -OOC-. -NR^CO-. -NR^S02- or -NR^-COO- can be also synthesized by the foHow- 
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ing method. 

R' R2 
' 4 M V-COOH 



10 



(HP) 



(CHzjnT 
HN-^R' 

(VIII) 



R' 



R' R2 (CH2)nr 

(Step 19) y 
(XIX) 



R« 



IS 



,R' 



2S 



R'-A-W^ R' R^ iCi2)£ 

(XI) W I 

> R' -A-X 4 M VCON^R' 

(Step 20, 

(D 

wherein A, X, M, m. W\ W^. R*. . R^, R^. R^ R^ R^ and R^ are as defined above. 
(Step 19) 

30 The compound (XIX) can be synthesized by subjecting compound (Xll") and compound (VHI) to the same reaction 
as in the above Step 5. 

(Step 20) 

35 The compound (I) can be synthesized by sul)iecting compound (XI) and compound (XIX) to the same reaction as 
in the above Step 8. 

The compound (I) can be synthesized by subjecting compound (I*) obtained in the above Step 18 and Step 20 to 
the same reaction as in the above Step 6. 

When X is -CR^R^°-. -CO-. -C=C- or -CS-, the following step can be used Ibr synthesis. 

40 



45 



50 



55 
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5 



10 



IS 



20 




wherein A. A*. M, X, m. . W^, R', h\ r2, r3^ r4 r5 r6 p7 ^ r14 gg ^^-^ed above. 
30 (Step 21) 

The compound (XXI) can be synthesized by reacting tiie corresponding Grignard reagent (IV) obtained from com- 
pound (IV) by a conventional method, with compound (XX) in an organic solvent such as ether, tetrahydrofuran and 
dioxane or a mixed solvent thereof, at a temperature of from -78^C to under heating. 

35 

(Step 22) 

The compound (Vl") can be syntiiesized by reacting compound (XXI) in tiie presence of an oxidizing agent such as 
chronac anhydride, pyridinlum chlorochromate, manganese dioxide, sodium hyjxxdilorite and ruthenium tetiBoxide. in 
40 an organic solvent such as eflier. tetrahydrofuran and dioxane or a mixed solvent thereof, under ice-cooling to under 
heating. 

The compound (Vl") wherein X is -CS- can be synthesized by reacting compound (Vl") obtained by the above 
method, in the presence of hydrogen sulfide, phosphorus pentasulfide. 2.4-bis(4-methoxyphenyl)-1 .3-dithia-2,4-diphos- 
phetane-2.4-disulf ide (Lawsson's reagent) and flie like, in an organic solvent such as benzene, toluene, methanol and 
45 ethanol or a mixed solvent thereof, under ice-coofing to under heating. 

(St^23) 

The compound (VH can be synthesized by reacting compound (XXI) in the presence of a reducing agent such as 
50 trietiiylsilane. lithium alminium hydride-alminium cWoride. sodium borohydride-trifluoroborane, sodium cyanoborohy- 
dride-methyl iodide and triphenylphosphonium. in an organic solvent such as ether, tetrahydrofuran and dioxane. or a 
mixed solvent tiiereof, at a temperature of from -78'C to under heating. 

(Step 24) 

55 

The compound (Vn can be synthesized by reacting compound pOCI) in the presence of sulfuric acid, phosphoric 
acid, potassium hydrogensuHate, oxalic acid, p-toluenesulfonic acid, boron trifluoride-etherate. thionyl chloride-pyridine, 
phosphorus oxychloride-pyridine, methanesulfonyl chloride-pyridine. p-toluenesulfonyl chloride-pyridine. and the like, in 
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an organic solvent such as ether, tetrahydrofuran and dioxane. or a mixed solvent thereof, under ice-cooling to under 
heating. 

The compound (I) can be synthesized by treating compound (Vl"), (VI'") or (Vl"") obtained In the above Steps 22- 
24 by the same method as in the above Steps 4-6. 

5 The compound of the formula (I) can be converted to a pharmaceutically acceptable add addition salt by a conven- 
tional method by treating same with an inorganic acid (e.g.. hydrochloric acid, sulfuric add. phosphoric acid, hydrobro- 
mic acid and nitric acid) or organic acid (e.g.. oxalic acid, maleic add. humaric add, malic add. tartaric acid* succinic 
acid, citric acid, acetic acid, lactic acid, methanesuKonic acid. p-toluenesuHbnic acid, benzoic add, valeric add, malonic 
acid, nicotinic add and propionic acid). 

10 The compound thus obtained can be separated and purified by a known method for separation and purification, 
such as concentration, concentration under reduced pressure, solvent extraction, precipitation, recrystallization and 
chromatography 

The compound of the present invention indudes one or more stereoisomers due to an asymmetric cartx>n. and 
such isomers and mixtures thereof are also encompassed in the present invention. In addition, hydrates and solvates 
IS with pharmaceutically acceptable organic sdvents, as well as prodrugs of the compound of the present invention are 
also encompassed in the present invention. 

The compound of the present invention shows superior effects of suppressing production of inflammatory cytokines 
in mammals such as human, rabbit, dog and cat. and is useful for the prophylaxis and treatment of noninfectious or 
infectious diseases accompanied by neutrophile infiltration, which are represented by rheumatic diseases (e.g.. rheu- 
20 matoid arthritis); arthritis due to gout; systemic lupus erythematosus; dermatopathy (e.g., psoriasis, pustulosis and 
atopic dermatitis): respiratory diseases (e.g.. bronchial asthma, bronchitis. ARDS and diffused interstitial pneumonia); 
inflammatory enteric dise^es (e.g. , ulcerative colitis and Crohn's disease) ; acute or chronic hepatitis inclusive of fulmi- 
nant hepatitis; acute or chronk: gbmerulonephritis; nephropyelitis; uveitis caused by Behcet disease and vogt-Koyanagi 
Harada disease; Mediterranean fever (polyserositis); ischemk; diseases (e.g., myocardial infarction); and systemic cir- 
25 culatory failure and multi-organ failure caused by sepsis. 

The suppressive effect of the compound of the present invention on inflammatory cytokines such as IL-6 and GM- 
CSF has been also acknowledged. 

When the compound of the formula (I) of the present invention or a pharmaceutically acceptable salt thereof is used 
as a pharmaceutical preparation comprising same as an active ingredient, it is generally admixed with a pharmaceuti- 
30 cally acceptable carrier, excipient, diluent, extender, disintegrator, stabilizer, preservative, buffer, emulsifying agent, aro- 
matic, coloring, sweetener, thickener, flavor, solubilizer and other additives such as water, vegetable dl, alcohols (e.g., 
ethanol and benzyl alcohol), polyethylene glycol, glycerol triacetate, gelatin, lactose and cart)ohydrate (e.g., starch), 
magnesium stearate, talc, lanolin, white petrolatum known perse to give a pharmaceutical composition in the form of 
tablet, pill, powder, granule, suppositOTy. injection, ^e drop, liquid, capsule, troche, aerosol, elixir. suspensk)n. emul- 
35 sion. syrup and the like, which is administered orally or parenterally. 

While the dose varies depending on the kind and severity of diseases, compound to be administered, administra- 
tion route, age, sex, body weight etc. of tiie patients, and so on, when it is orally administered to an adult patient, for 
example, the daily dose is generally 0.01 -1 .000 mg. preferably about 0.1 - 100 mg, and when it is intravenously admin- 
istered to an adult patient, for example, the daily dose is generally 0.01 - 1 ,000 mg. preferably about 0.05 - 50 mg, which 
40 is administered in one or several doses. 

The present invention is described in more detail by illustiBtive Preparative Examples and Examples, to which tiie 
present invention is not limited. 

Hereunder follow Preparative Examples of the intermediate compounds shown in Table 1 . 

45 
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Table 1 




Preparative Example 1 

35 5-Chior&-2,4-dihydroxy-3-metliylbenzoic add 

To a solution of 2.4<lihydroxy-3-methylberizoic add methyl ester (9.9 g) in ethyl acetate (100 ml) was added tert- 
butyl hypochlorite (12.3 ml) under ice-cooling. After stirring for 2 hours, hexane (200 mf) was added, and the mixture 
was cooled with ice to allow precipitation of crystals. The crystals were collected by filtration, and dissolved in a mixed 
solvent of methanol (20 ml) and tetrahydrofuran (THF, 20 ml). A 1M lithium hydroxide solution (40 ml) was added to the 
solution, ajnd the mixture was refluxed under heating for 18 hours. The reaction mixture was concentrated, and a 10% 
aqueous citric add solution was added to the residue, which was followed t)y extraction with ethyl acetate. The organic 
l^er was washed with water and saturated brine, and dried over anhydrous sodium sulfate. The organic layer was con- 
centrated under reduced pressure to give the title conr^xHjnd (4.14 g. yield 37%). 

Preparative Example 2 

Methyl 2-hydroxyt>enzoate-4-cart>oxamide oxime 

50 To a solution of 2-hydrQxy-4-cyanobenzoiC acid methyl ester (2.00 g) in mettianol (30 ml) were added water (6 ml), 
hydroxylamine hydrochloride (1 .57 g) and sodium hydrogencartwnate (1.9 g). and the mixture was stirred with heating 
at 70''C for 3 hours. The reaction mixture was concentrated, diluted with a 10% aqueous dtrlc acid solution, and filtered. 
The filtrate was concentrated under reduced pressure, and the residue was purified by silica gel column chromatogra- 
phy (developing solvent: hexane/ethyl acetate=3^ v/v) to give the title compound (823 mg, yield 3S%). 

55 
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Preparative Example 3 

1 -tert*Butoxycait)onyl-4-ethylisonipecotic add 

5 (1) 1-tert-Butoxycarbonyl-4-ethylisonipecotic acid ethyl ester 

To a solution of 1 •tert43iitoxycartx)nyltsonipecotic acid ethyl ester (576 mg) in THF (1 5 ml) was added a solution of 
lithium diisopropylamide (290 mg) in THF (1 0 ml) in a stream of argon gas at -78*C, and the reaction mixture was stirred 
at the same temperature for 1 hour Ethyl iodide (0.36 ml) was added to the above solution at -78'C. and the mixture 
10 was stirred for 1 8 hours. Water was added to the reaction mixture and the mixture was extracted with ethyl acetate. The 
organic layer was washed successively with 1 N hydrochloric add, water and saturated brine, and dried over anhydrous 
magnesium sulfate. The organic layer was concentrated under reduced pressure to give the title compound (585 mg, 
yield 92%). 

IS (2) 1 -tert-Butoxycarbonyl-4-ethylisonipecotic add 

To a solution of 1-tert-butoxycarbonyl-4-ethylisonipecotic acid ethyl ester (570 mg) in ethanol (10 ml) was added a 
1M lithium hydroxide solution (8 ml), and the mixture was refluxed under heating for 20 hours. Then, the reaction mix- 
ture was concentrated, and water was added to the residue. The aqueous layer was washed with ether, acidified with 
20 1 N hydrochloric acid, and extracted with ether. The organic layer was dried over anhydrous magnesium sulfate, and 
concentrated under reduced pressure to give the title compound (233 mg, yield 45%). 

Pre p ara tive E x a m ple 4 

25 L-Phenylalanylaminobenzene hydrochloride 

To a solution of N-tert-butoxycaibonyl-L-phenylalanine hydrochloride (2.65 g) and aniline (1 .02 g) in dimethyHbrma- 
mide (DMF, 50 ml) were added 1 ■elhyl-3-{3-dimethylaminopropyl)carbodiimide hydrochloride (WSC • HCI) and hydroxy- 
benzotriazole (HOST, 1.5 g) at room temperature, and the mixture was stirred for 6 hours. Water was added to the 

30 reaction mixture and the mixture was extracted with ethyl acetate. The organic layer was washed successively with a 
10% aqueous citric acid solution, water, a saturated aqueous sodium hydrogencarbonate solution, water and saturated 
brine, and dried over anhydrous magnesium sulfate. The solvent was distilled away under reduced pressure to give N- 
tert-butoxycait)onyl-L-phenylalanylaminobenzene. To a solution of the obtained compound in dichloromethane (20 ml) 
was added trifluoroacetic add (10 mQ at room temperature, and the mixture was stin-ed for 1 hour. Toluene (10 mQ was 

35 added to the reaction mixture, and the mixture was concentrated under reduced pressure. AIM hydrogen chloride- 
ether solution (10 ml) was added to the residue, and crystallization gave the title compound (1.45 g. yield 52%). 

Preparative Example 5 

40 L-Phenylalanyl-O-benzylhydroxyamide hydrochloride 

The titie compound (2.48 g, yield 92% ) was obtained in the same manner as in Preparative Example 4 above, 
using N-tert-butoxycarbonyl-L-phenylalanine (2.65 g) and 0-benzylhydroxylamine hydrochloride (1 .60 g). 

45 Preparative Example 6 

1 -(3-Methyl-1 ,2.4-oxadiazol-5-yl)-2-phenylettiylamine hydrochloride 

To a solution of acetamide oxime [2.67 g, J. Saunders et al., J. Med. Chem., 33, 1 128 (1990)] in THF (125 ml) was 
50 added 60% sodium hydride (1.44 g) in oil. and the mixture was refluxed under heating for 1 hour. Then, the reaction 
mixture was allowed to cool, and a solution of N-tert-butQxycartx)nyt«L-phenylalanine methyl ester (8.38 g) In THF (40 
mO was added at room temperature. The mixture was refluxed under heating for 20 minutes. The mixture was allowed 
to cool, and water (10 ml) was added, which was followed by concentration under reduced pressure. A 10% aqueous 
citric acid solution was added to the residue, and the mixture was extracted with ethyl acetate. The organic layer was 
55 washed with saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. The res- 
idue was purified by silica gel column chromatography (developing solvent: hexane/ettiyl acetate=3/1 v/v) to give 4.43 
g of N-tert-butoxycarbonyl-1-(3-methyl-1,2,4-oxadiazol-5-yl)-2-phenyletiiylamine. This compound was added to a 4N 
hydrogen chloride-dioxane solution (50 ml), and ttie mixture was stirred at room temperature for 2 hours. Toluene was 
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added to the reaction mixture, and the mixture was concentrated under reduced pressur . Ether was added to the res- 
idue for crystallization to give the title conpound (3.25 g. yield 47%). 

Preparative Example 7 

5 

OBenzyl-L-phenytalaninol 

To a solution of L-phenyialaninol (1 1 .78 g) In THF (200 mt) was gradually added 60% sodium hydride (3.43 g) in oil 
at room temperature. Twenty minutes later, the reaction mixture was refluxed under heating for 1 hour. Then, the mix- 
to ture was allowed to coqI. followed by gradual addition of benzyl bromide (9.27 ml) under ice-cooling, and stinred at room 
temperature tor 16 hours. The reaction mixture was added to saturated brine, and extracted with ether. The organic 
layer was extracted with 10% hydrochloric add. The aqueous layer was made alkaline with an aqueous sodium hydrox- 
ide solution, and extracted with ether. The organic layer was washed with saturated brine, dried over anhydrous mag- 
nesium sulfate, and concentrated under reduced pressure to give the title compound (14.5 g. yield 77%). 

15 

Example 1 

N-[3,5-Dichloro-2-hydroxy-4-(4-methylaminobutaxy)benzoyl]-Li3henytalanine methyl ester hydrochforide 

20 Step 1) 3.5-Dichloro-2-hydroxy-4-(44ert4)utQxycartx>nylmethylaminobutoxy)t)enzoic add methyl ester (VI) 

To a solution of 4-tert-butoxycartx>nylmethylamino-1-butanol (3 g) and known 3,5-dichloro-2,4-dihydroxybenzoic 
acid methyl ester (3.85 g) in THF (80 ml) were added triphenylphosphine (4.26 g) and diisopropyl azodicartxjxylate (3.2 
ml) under ice-cooling, and the mixture was stirred for 16 hours. The reaction mixture was concentrated under reduced 
25 pressure, and the residue was purified by silica gel column chromatography (developing solvent: hexane/ethyl ace- 
tate=4/1 vA^) to give the title compound (5.2 g. yield 83%). 

Step 4) 3,5-Dichforo-2-hydroxy-4-(4-tert-butaxycartX)nylmethylamlnobutoxy)benzoic add (VII) 

30 The compound (3.46 g) obtained in the above Step 1) was dissolved in a mixed solvent of methanol (12 ml)-THF 
(12 ml), and a 1M lithium hydroxide solution (24 ml) was added to the mixture, which was followed by stirring with heat- 
ing at 60^*0 for 2 hours. After cooling with ice. the mixture was concentrated under reduced pressure. A 10% aqueous 
citric acid solution (50 ml) was added to the residue to acidify same, and the mixture was extracted with ether (50 ml). 
The organic layer was dried over anhydrous magnesium sulfate, and the solvent was distilled away under reduced pres- 

35 sure to give the title compound (3.22 g. yield 96%). 

Step 5) N-[3,5-Dichloro-24iydrQxy-4-(4-tert-butQxycart}onylmethylaminobutoxy)benzo^ methyl ester 

40 To a solution of the compound (3 g) obtained in the above Step 4). L-phenylalanine methyl ester hydrochloride 
(1,59 g). WSC • HCI (1.41 g) and HOBT (1 g) in DMF (10 mi) was added dropwise triethylamine (1 ml) at room temper- 
ature, and the mixture was stirred for 14 hours. Water (60 mi) was added to the reaction mixture, and the mixture was 
extracted with ethyl acetate. The organic layer was washed successively with a 1 0% aqueous citric add solution, water, 
a saturated aqueous sodium hydrogencartx>nate solution, water and saturated brine, and dried over anhydrous sodium 

45 sulfate. Then, the solvent was distilled away under reduced pressure. The residue was purified by silica gel column 
chromatography (developing solvent: hexane/etiiyl acetate=3/1 v/v) to give the title compound (2.72 g, yield 65%). 

Step 6) N-[3.5-DichIoro-2-hydrQxy-4-(4-methylaminobutoxy)benzoyQ-L-phenylalanine methyl ester hydrochloride (I) 

so To a solution of the compound (5 g) otrtained in the alx>ve Step 5) in dioxane (10 ml) was added a 4N hydrogen 
chloride-dioxane solution (40 ml), and the mixture was stirred at room temperature for 1 .5 hours. The reaction mixture 
was diluted witii toluene, and concentrated under reduced pressure. Ether (50 ml) was added to the residue for crystal- 
lization to give the titie compound (4.2 g, yield 95%, see Table 2). 

55 
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Example V 

N-[3.5-Dichloro-2-hydrQxy-4-(4-methylaminol»JtQxy)beriz^ methyl ester hydrcKhloride 

Step 13) N-(3.5-Dichbro-2,4<Jihydr(»(yt)enzoyl)-L-phenylatanine methyl ester (XVII) 

To a solution of 3.5-dichloro-2.4-dihydroxybenzolc add (1 7 g), L-phenylalanine methyl ester hydrochloride (1 9.8 g). 
WSC • HCI (17.6 g) and HOBT (12.4 g) in DMF (70 ml) was added dropwise triethyiamine (12.8 ml) at room tempera- 
ture, and the mixture was stirred for 16 hours. Then, the mixture was post-treated in the same manner as in the above 
Example 1, Step 5) to give the title conpound (18.32 g, yield 57%). 

Step 14) N-[3>Dichloro-2-hydroxy-4-(44ert-butoxycartx)nylmethylamin6butoxy)benzoyl]-^ methyl ester 

(r) 

To a solution of the compound (11.0 g) obtained in the above Step 13) and 4-tert-butoxycarbonylmethylamino-1- 
butanoi (5.29 g) in THF (100 mi) were added triphenylphosphine (7.51 g) and diisopropyl azodicart)Oxylate (5.6 ml) 
under ice-cooling, and the mixture was stirred for 16 hours. The reaction mixture was concentrated under reduced pres- 
sure, and the residue was purified by silica get column civonfiatography (developing solvent: hexane/ethyl acetate=3/1 
v/v) to give the title compound (3.10 g. yield 21%). 

Step 6) N-[3,5-Dichloro-2-hydroxy-4-(4-methylaminobutoxy)ben2oyl]-L-phenylalanine methyl ester hydrochloride (I) 

To a solution of the compound (10 g) obtained in the above Step 14) in dioxane (25 ml) was added dropwise a 4N 
hydrogen chloridedioxane solution (88 ml) at room temperature. After 1 .5 hours, toluene was added. The solvent was 
distilled away under reduced pressure, and ether (120 ml) was added to the residue for aystallization to give the title 
compound (8.4 g, yield 95%). 

Example 2 

N-{3,5-Dichloro-2-hydroxy-4-[2-(4-meihy|piperazin-1-yl)ethoxy]benzoyl]-L-phenylalanine ethyl ester dihydrochloride 

Step 1) 3.5-Dichloro-2-hydroxy-4*[2-(4-methyl|»perazin-1-yl)ethQxy]benzoic acid methyl ester (VI) 

To a solution of 2-(4-methylpiperazin-1-yl)etiianol (14.42 g) and 3,5-dichloro-2,4<lihydroxybenzoic acid methyl 
ester (52.15 g) in chloroform (400 ml) were added triphenylphosphine (28.85 g) and azodicarboxytic acid diisopropyl 
(21.7 ml) at room temperature, and the mixture was stirred for 16 hours. IN Hydrochloric acid (300 mQ was added to 
the reaction mixture for extraction to give a crude product of the titie compound. 

Step 4) 3,5-Dichloro-2-hydfOxy-4-[2-(4-methylpiperazin-1-yl)ethQxy]benzoic add (VII) 

To the extract of the crude product obtained in the above Step 1) was added a 4M aqueous sodium hydroxide solu- 
tion (125 ml), and the mixture was stirred under heating at SO^C for 2 hours. Acetic acid (12.3 g) was further added to 
the mixture. The mixture was stirred under ice-cooling, and applied to crystallization to give tiie titie compound (27.880 
g, yield 79%). 

Step 5) N43,5-Dichloro-2-hydroxy-4-[2-(4-methylpiperazin-1-yl)ethQxy]benzoyl}-L-phenylalanine ethyl ester dihydro- 
chloride (r=0 

To a solution of the compound (958 mg) obtained in the above Step 4), L-phenylalanine ethyl ester hydrochloride 
(923 mg) and HOBT (445 mg) in acetonitrile (15 ml) was added WSC • HCI (632 mg) at room temperature, and the mix- 
ture was stirred for 25 hours. The reaction mixture was concentrated under reduced pressure, and chloroform was 
added to the residue. The mixture was washed successively with a saturated aqueous sodium hydrogencartsonate 
solution, water and saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (developing solvent: chloroform/ methanol=10/1 v/v) to 
give a compound (1.386 g). Then, a 4N hydrogen chloride-ethyl acetate solution was added to a solution of the com- 
pound (1.003 g) in acetone (10 ml) for crystallization to give the titie conpound (1 .073 g. yield 93%. see Table 2). 
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Examples 3-87 

The conpounds of Examples 3-87 were prepared in the same manner as in Example 1 , Example 1' and Example 
2 from the corresponding compounds (see Tables 3-45). 

Example 88 

N-[2-Hydraxy-4-(4-methytaminobLityl)benzoyl]-L-phenylalantne methyl ester hydrochloride 
Step 3) 4-[4-(tert-Butoxycarbonylmethylamino)butyl]-2-hydrQxyl)enzoic add methyl ester (VO 

(1) 4-[4-(tert-Butoxycarkx)nylrnethylamino)-1-txjtenyI]-2-hydroxybenzoic acid methyl ester 

To a solution of [(3-hydrQxy-4-methoxycart>onyi)t>enzyl]triphenytphosphonium bromide (2.537 g). obtained by a 
known method, in THF (25 ml) was added dropwise a 2M lithium diisopropylamide-THF solution (5.5 ml) in a stream of 
argon at O'^C. and the mixture was stirred for 30 minutes. Then, a solution of 4-(tert-butQxycartx)nylmethyfamino) buty- 
laldehyde (1.123 g), prepared by a known method, in THF (10 mQ was gradually added drqDwise at O'^C, and the mix- 
ture was stined at room temperature for 4 hours. A saturated aqueous ammonium chloride solution (1 mQ was gradually 
added, and the mixture was concentrated under reduced pressure, which was followed by extraction with toluene. The 
extract was washed with a 10% aqueous citric acid solution and saturated brine, dried over anhydrous sodium sulfate, 
and concentrated under reduced pressure. TTie residue was purified t>y silica gel column chromatography (developing 
solvent: hexane/ethyl acetate=4/1 v/v) to give the title compound (0.850 g, yield 51%). 

(2) 4-[4-(tert-ButQxycarkx)nylmethylamino)butyQ-2-hydroxybenzoic acid methyl ester 

A solution of the compound (0.845 g) obtained in (1) above in methanol (20 ml) was vigorously stirred in the pres- 
ence of 10% palladium-cartx)n (0.1 06 g) in a stream of hydrogen. After filtering through Celite. the mixture was concen- 
trated under reduced pressure, and the residue was purified by silica gel column chromatography (developing solvent: 
hexane/ethyl acetate=4/1 v/v) to give the title compound (0.810 g, yield 95%). 

Step 4) 4-[5-(tert-ButQxycarbonylmethytamino)butyl]-2-hydroxyt^nzoic add (VI t) 

The compourKl (0.806 g) obtained in the above Step 3) was subjected to the same reaction as in the above Exam- 
ple 1 . Step 4) to give the title compound (0.760 g. yield 98%). 

Step 5) N-[2-Hydroxy-4-(4-tert-txitoxycarbonylmethylaminobutyt)benzoyQ-L-phenylalanine methyl ester (1) 

The compound (0.753 g) obtained in the above Step 4) and L-phenylalanine methyl ester hydrochloride (0.552 g) 
was subjected to the same reaction as in the above Example 1 . Step 5) to give the title compound (0.71 4 g, yield 63%). 

Step 6) N-[2-Hydroxy-4-(4-methylaminobutyl)benzoyl)-L-phenylalanine methyl ester hydrochloride (I) 

The compound (0. 128 g) obtained in the above Step 5) was subjected to the same reaction as in the akxyve Exam- 
ple 1 , Step 6) to give the title compound (0.087 g. yield 78%. see Table 46). 

Examples 89. 90 

The compounds of Examples 89 and 90 were prepared in the same manner as in Example 88 from the correspond- 
ing compounds (see Tables 46-47). 

Example 91 

N-[3,5-Dichloro-2-hydroxy-4-(5-methylaminopentyl)benzoyl]-L-phenylatanine methyl ester hydrochforide 

Step 1 1) 4-[5-(tert-Butoxycartx)nytmethylamino)pentyQ-3,5-dichloro-24iydroxyt)^ acid methyl ester (VI) 

To a solution of 4-{5-(tert-butoxycartx)nylmethylamino)pentyl]-2-hydroxyben2dc acid mettiyl ester (3.95 g), 
obtained in the same manner as in the above Exanple 88» Step 3). in acetonitrile (35 mi) was added sulfuryl chloride 
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(9 ml) at room temperature, and the mixture was refluxed under h ating at 60"C for 1 hour Toluene was added to the 
reaction mixture and the mixture was concentrated under reduced pressure. Dichloromethane (85 mO was added to th 
residue. Then, triethylamine (7.85 mQ and di-tert-butyl dicarbonate (4.9 g) were added, and the mixture was stinred at 
room temperature for 1 hour. Water (50 ml) was added to the reaction mixture for washing, and the mixture was dried 
5 over anhydrous sodium sulfate, and concentrated under reduced pressure. The residue was purified by silica gel col- 
umn chromatography (developing solvent:hexane/ethyl acetate=4/1 v/v) to give the trti compound (2.319 g, yield 50%). 

Step 4) 4-[5-(tert-Butoo(ycarbonylmethylamlno)pentyO-3.5KJichlao-2-hydroxyben^^ add (VII) 

10 The compound (2.319 g) obtained in the above Step 1 1) was subjected to the same reaction as In the above Exam- 
ple 1. Step 4) to give the title compound (1.994 g. yield 89%). 

Step 5) N-I4-(5-tert-Butoxycarbonylniethylaminopentyl)-3.5-dichloro-2-hydrQxy^ methyl ester 

(0 

IS 

The compound (2.874 g) obtained in the above Step 4) and L-phenylalanine methyl ester hydrochtoride (1.522 g) 
was subjected to the same reaction as in the above Example 1 , Step 5) to give the title compound (3.441 g, yield 86%). 

Step 6) N-[3.5-Dichloro-2-hydroxy-4-(5-methy!amlnopentyi)benzoyt]-L-pheny!alanine methyl ester hydrochloride (I) 

20 

The compound (3.426 g) obtained in the above Step 5) was subjected to the same reaction as in the above Exam- 
ple 1 . Step 6) to give the title compound (2.525 g. yield 83%, see Table 48). 

Examples 92-104 

The compounds of Examples 92-104 were prepared in the same manner as in Example 91 from the corresponding 
compounds (see Tables 48-54). 

Example 105 

30 

N-[2-Benzoyioxy-3,5-dichloro-4-(4-methylaminobutoxy)ben2oyl]-L-phenylalanine methyl ester hydrochloride 

Step 12) N-[2-Ben2oyloxy-3.5-dichloro-4-(4-tert-butoxycarbonylmethyIaminobutoxy)benzoyl]-L-phenylalanine methyl 
ester (I*) 

35 

To a solution of the compound (21 2 mg), obtained in the above Example 1 . Step 5). in dichtoromethane (3 ml) were 
added pyridine (60 nO and benzoyl chloride (80 fil) at room temperature, and the mixture was stined for 30 minutes. 
Water (5 mO was added to the reaction mixture and the mixture was extracted with ethyl acetate. The organic layer was 
washed successively with a 10% aqueous citric acid solution, a saturated aqueous sodium hydrogencarbonate sdu- 
40 tion. water and saturated brine, and dried over anhydrous magnesium sulfate. Then, the solvent was distilled away 
under reduced pressure. The residue was purified by silica gel column chromatography (developing solvent: hex- 
ane/ethyl acetale=3/1 v^) to give the title compound (224 mg, yield 95%). 

Step 6) N-[2-Benzoylaxy-3,5-dichloro-4-(4-methylaminobutQxy)ben2oyO-Li3henyl^^ methyl ester hydrochloride (I) 

45 

The conpound (224 mg) obtained in the above Step 12) was subjected to the same reaction as in the above Exam- 
ple 1 . Step 6) to give the title compound (1 59 mg, yield 83%, see Table 55). 

Examples 106-125 

50 

The compounds Of Examples 106-1 25 were prepared in the same manner as in Example 105 from the correspond- 
ing compounds (see Tables 55-65). 
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Example 126 

N-[3.5^Dichloro-24iydroxy-4-(4-methylaminobutQxy)^ 

Step 6) N43.5-Dichloro-2-hydroxy-4-(4-methylaminobutoxy)beruoyq-L-ph hydrochloride (I) 

To a solution of N^3.5Kiichloro-24iydroxy-4-(4-tert-butoxycartx)riy!methyIaniirK)but^ 
tert-butyl ester (490 mg). obtained in the same manner as in the above Exanple 1. Step 5). in dichloromethane (8 ml) 
was added trrf luoroacetic add (4 ml) at room temperature, and the mixture was stirred for 1 4 hours. Toluene was added 
to the reaction mixture and the mixture was concentrated under reduced pressure. AIM hydrogen chloride-ether solu- 
tion (5 ml) was added to the residue for crystallization to give the title compound (250 mg, yield 67%. see Table 66). 

Examples 127-135 

The compounds of Examples 1 27-1 35 were prepared in the same manner as in Exanr^e 126 from the con-espond- 
ing compounds (see Tables 66-70). 

Example 136 

N-[3.5-Dichloro-2-hydroxy-4-{4-methylaminobutylam!no)ben2oyl]-L-phenyla methyl ester dihydrochloride 

Step 16) N-[2-Hydroxy-4-(4-tert-butoxycarbonylmethylaminobutylamino)benzoyi]-L-phenylalanine methyl ester (I*) 

A solution of N-[(4-amino-2-hydroxy)ben2oyi]-L-phenylaIanine methyl ester (1.11 g) obtained in the same manner 
as in the above Example 1'. Step 13) and 4-(tert-butoxycarbonylmethylamino)-1-butylaldehyde (711 mg) in methanol 
(20 ml) was stirred at room temperature in a stream of argon for 4 hours. 10% Palladium-carton (200 mg) was added 
to the reaction mixture, and the mixture was subjected to catalytic hydrogenation using hydrogen gas under atmos- 
pheric pressure. Four hours later, the reaction mixture was filtered, and the filtrate was concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (developing solvent: hexane/ethyl acetate=3/2 
v/v) to give the title compound (900 mg, yield 51%). 

Step 11) N-[3.5-Dichloro-2-hydroxy-4-(4-tert-butoxycarbonylmethylan:ttnobutytanriino)benzoy^ 
ester (I*) 

To a solution of the compound (900 mg) obtained in the above Step 16) in dichloromethane (20 ml) was added 
dropwise tert-tmtyl hypochlorite (0.46 ml) under ice-cooling, and the mixture was stirred under ice-coding for 50 min- 
utes. The reaction mixture was washed with water and saturated brine, and dried over anhydrous sodium suHata The 
solvent was distilled away under reduced pressure, and the residue was purified by silica gel column chromatography 
(developing solvent: hexane/ethyl acetate=3/1 v/v) to give the title compound (830 mg. yield 82%). 

Step 6) N-(3,5-Dichloro-2-hydrQxy-4-(4-methyIaminobutylamino)benzoyll-L-phenylalanine methyl ester dihydrochloride 
(■> 

To a solution of the compound (280 mg) obtained in the above Step 1 1) in chloroform (5 nrtf) was added trifluoro- 
acetic acid (2.5 ml) at room temperature, and the mixture was stirred for 20 minutes. Toluene was added to the reaction 
mixture and the mixture was concentrated under reduced pressure. AIM hydrogen chtoride-ether solution was added 
to the residue for crystallizatfon to give the title connpound (218 mg, yield 82%. see Table 71). 

Example 137 

The compound of Example 137 was prepared in the same manner as in Example 136 from the conresponding com- 
pound (see Table 71). 

Example 138 

N-[3.5-Dichtoro-2-hydroxy-4-(4-aminobutoxy)benzoyO-L-phenylalanylaminote ne hydrochloride 

3,5-Dichtoro-2-hydroxy-4-(4-tert-butoxycaf1x)nylaminobutoxy)benzoic add (347 mg) obtained in the same manner 
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as in the above ExampI 1, Step 4) and L-phenylalanylaminobenzene hydrochloride (268 mg) were subjected to the 
same reaction as in the above Example 1 . Step 5) and Step 6) to give the title compound (284 mg, yield 58%, see Table 
72). 

Examples 139-142 

The compounds of Examples 1 39-1 42 were prepared in the same manner as In Exanple 138 from the carespond- 
ing compounds (see Tables 72-74). 

Ex a m ple 143 

N-[3.5-Dichk)ro-2-hydroxy-4-(4-methylaminobutoxy)benzoyO-L-phenylalarrylhydroxyamide 

Step5)N-[3.5-Dichloro-2-hydroxy-4-(44}enzytoxycarbonylmethylanriinobutoxy)benzoyl]-Li3he^ 
droxyamide (I) 

3,5-Dichloro-2-hydroxy-4-(4-benzyloxycarbonylaminobutoxy)benzoic add (237 mg) obtained in the same manner 
as in the above Example 1 . Step 4) and L-phenylalanyl-O-benzylhydroxyamide hydrochloride (203 mg) were subjected 
to the same reaction as in the above Example 1 . Step 5) to give the title compound (325 mg. yield 59%). 

Step 6) N-[3,5-Dichloro-2-hydroxy-4-(4-methylaminobutoxy)benzoyl]-L-phenylalanylhydrQxyamide (I) 

To a solution of the compound (210 mg) obtained in the above Step 5) in methanol (5 ml) was added palladium 
hydroxide (42 mg), and the mixture was subjected to catalytic hydrogenation using hydrogen gas under atmospheric 
pressure. Twelve hours later, the reaction mixture was filtered, and the filtrate was concentrated under reduced pres- 
sure. Methanot-ether was added to the residue for crystallization to give the title compound (188 mg. yield 62%. see 
Table 74). 

Example 144 

N-[4-(4-Aminobutoxy)-3.5-dichloro-2-hydroxybenzoyl]-1 -(3-melhyM .2,4-oxadiazoI-5-yl)-2-phenylethyiamine hydrochlo- 
ride 

3,5-Dichloro-2-hydroxy-4-(4-tert-butoxycarbonylaminobutoxy)benzoic acid (394 mg) obtained In the same manner 
as in the above Example 1. Step 4) and 1-(3-methyl'1.2.4-oxadiazoI-5-yl)-2-phenylethytamine hydrochlonde (240 mg) 
were subjected to the same reaction as in the above Example 1. Step 5) and Step 6) to give the title compound (299 
mg. yield 58%. see Table 75). 

Example 149 

N-[4-(4-Aminobutoxy)-3.5<lichloro-2-hydroxybenzoyq-Li3henylalaninothydro^^ 

3.5-Dichloro-2-hydroxy-4-(4-tert-butoxycartx)nylaminobutoxy)benzoic acid (394 mg) obtained in the same manner 
as in the above Example 1 . Step 4) and 0-benzyl-L-phenyla!aninol (242 mg) were subjected to the same reaction as in 
the above Example 1 . Step 5). Example 99. Step 6) and Example 1 , Step 6) to give the title compound (190 mg, yield 
42%. see Table 75). 

Example 146 

(2S)-3-Phenyi-2-[5-(4-aminobutoxy)-3-hydroxy-2-naphthoylamino]propionic add methyl ester hydrochloride 

Step 13) (2S)-3-Phenyl-2-(3,5-dihydroxy-2-naphthoylamino)propionic add methyl ester (XVII) 

A solution of 3.5-dihydroxy-2-naphthoic acid (4.08 g). L-phenylaianine methyl ester hydrochloride (4.74 g). 
WSC • HCI (4.22 g), HOBT (2.97 g) and N-methylmorpholine (2.41 ml) in DMF (200 ml) was stired at room temperature 
for 16 hours. Water was added to the reaction mixture, and the mixture was extracted with ethyl acetate. The organic 
layer was washed successively with a 10% aqueous citric acid solution, water, a saturated aqueous sodium hydrogen- 
cartwnate solution, water and saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced 
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pressure. The residue was purified by silica gel column chromatography (developing solvent: hexane/ethyl acetate=1/1 
vA^)togiv the title compound (4.42 g, yield 61%). 

Step 14) (2S)-3-Phenyl-2-(5-{4-tert-lxjtoxycart5onylaminot>utoxy)-3-hydroxy-2-naphthoylamino]pr^ methyl 
ester (0 

To a solutbn of the compound (1.83 g) obtained in the above St^ 13). triphenylphosphine (1.31 g) and 4-tert- 
butoxycartxjnylaminobutyl alcohol (473 mg) in THF (25 ml) was added dropwise diisopropyl azodicartx>xylate (0.98 ml) 
at room tenperature. After stirring at room temperature for 16 hours, the reaction rruxture was concentrated under 
reduced pressure, and the r^idue was purified by silica gel column chromatography (developing solvent: hexane/ethyl 
acetate=2/1 v/v) to give the title compound (375 mg. yield 30%). 

Step 6) (2S)-3-Phenyl-2^5-(4-aminobutoxy)-3-hydraxy-2-naphthoylamino]proptonic acid methyl ester hydrochloride (I) 

To a solution of the compound (375 ntg) obtained in the above Step 14) in THF (5 ml) was added a 4N hydrogen 
chlorideKiioxane solution (5 ml), and the mixture was stinred at room temperature for 3 hours. The mixture was concen- 
trated under reduced pressure. Ether was added to the residue for crystallization to give the title compound (187 mg. 
yield 57%. see Table 76). 

Example 147 

N-[4-[4-(4-Methylaminobutoxy)phenyl]benzoyl]-L-phenylatanine ethyl ester hydrochloride 

Step 13) 4-(4-Hydroxyphenyl)benzoyl-L-phenylalanine ethyl ester (XVII) 

To a solution of 4-(4-hydroxyphenyObenzoic add (3.0 g) and L-phenylalanine ethyl ester hydrochloride (3.38 g) in 
DMF (30 ml) were added WSC • HCI (2.7 g). HOBT (1.89 g) and triethylamine (2 ml), and the mixture was stirred at 
room temperature for 1 4 hours. Water was added to the reaction mixture and the mixture was extracted with ethyl ace- 
tate. The organic layer was washed successively with a 10% aqueous citric add solution, water, a saturated aqueous 
sodium hydrogen-cart>onate solution, water and saturated brine, dried over anhydrous sodium sulfate, and concen- 
trated under reduced pressure to give a crude product of the title compound. 

Step 15) N-[4-[4-(4-tert-Butoxycartx)nylmethylaminobutoxy}phenyl]benzoy}]-L-phenylalanineet^^ ester (I*) 

To a solution of the crude product obtained in the above Step 13) in DMF (30 ml) were added 4-(tert-butoxycarbo- 
nylmethylamino)butyl bromide (4.46 g) and potassium cartxjnate (4.65 g), and the mixture was stirred at room temper- 
ature for 14 hours. Ethyl acetate was added to the reaction mixture. The mixture was washed successively with water, 
a 10% aqueous citric acid solution and saturated brine, and dried over anhydrous sodium sulfate. The organic layer was 
concentrated under reduced pressure, and the residue was purified by silica gel column chroniatography (developing 
solvent: hexane/ethyl acetate=3/1 vA^) to give the title compound (967 mg. yield 10%). 

Step 6) N-[4-[4-(4-Methylaminobutaxy)phenytp^enzoyQ-L-phenylalanine ethyl ester hydrochloride (I) 

To a solution of the compound (140 mg) obtained in the above Step 14) in THF (2 mQ was added a 4N hydrogen 
chforide-dioxane solution (2 ml). The mixture was stinted at room temperature for 4 hours, and concentrated under 
reduced pressure. Ether was added to the residue for crystallization to give the title compound (71 mg, yield 58%, see 
Table 76). 

Example 148 

(2S)-3-Phenyl-2-[4-[5-(4-methylaminobutyO*1.2,4-oxadiazol-3-yq-2-hydrQxybenzoylamino]prop'i^^ add ethyl ester 
hydrocHoride 

Step 9) Methyl 2-hydroxybenzoate-4-caftx>xamide 0-(4-tert-butoxycari3onylmethylaminovaleryl) oxime (XV) 

A solution of 4-tert-t)utoxycartx}nylmethylaminovaleric add (255 mg), methyl 2-hydrQxybenzoate-4-carfooxamide 
xime (210 mg). WSC • HCI (211 mg) and 4-dimethyiaminopyridine (DMAP. 135 mg) in dichloromethane (5 ml) was 
stinred at room temperature for 16 hours. Water was added to the reaction mixture and the mixture was extracted with 



34 



EP0 849 256A1 



ethyl acetate. The organic layer was washed successively with a 10% aqueous citric add solution, water, a saturated 
aqueous sodium hydro9encart}onate solution, water and saturated brine, dried over anhydrous sodium sulfate, and 
concentrated under reduced pressur . The residue was purified by silica gel column chromatography (developing sol- 
vent: hexane/elhyl acetate=1/1 v/v) to giv the title compound (229 mg, yield 54%). 

5 

Step 10) 2-Hydroxy-4-[5-(4-tert-butoxycarbonylmethylaminobutyI)-1,2,4-oxadiazol-3-yl]benzoic acid methyl ester (Vl*) 

A solution of the compound (224 mg) obtained in the above Step 9) in toluene (20 ml) was ref luxed under heating 
for 16 hours. The reaction mixture was allowed to cool, and concentrated under reduced pressure. The residue was 
10 purified by silica gel column chromatography (developing solvent: hexane/ethyl acetatesS/l vN) to give the title com- 
pound (148 mg, yield 69%). 

Step 4) 2-Hydroxy-4-[5-(4-tert-butoxycarbonylmethylaminobutyl)-1.2,4-axadiazol-3-yl]benzoic acid (VII) 

15 To a solution of the compound (146 mg) obtained in the above Step 10) in ethanol (10 mO was added a 1M lithium 
hydroxide solution (5 ml), and the mixture was refluxed under heating for 2 hours. The reaction mixture was concen- 
trated under reduced pressure, and a 10% aqueous citric acid solution was added to the residue, which was followed 
by extraction with ethyl acetate. The organic layer was washed with water, and dried over anhydrous sodium sulfate. 
The organic layer was concentrated under reduced pressure to give the title compound (140 mg. yield 99%). 

so 

Step 5) (2S)-3-Phenyl-2-[4-[5-(4-tert-butoxycarbonylmethylaminobutyl)-1 .2,4-oxadiazol-3-yl]-2-hydroxyben- 
zoylaminojpropionic acid ethyl ester (I*) 

A solution of the compound (140 mg) obtained in the above Step 4), L-phenylalanine ethyl ester hydrochloride (92 
25 mg), WSC • HQ (77 mg). HOBT (54 mg) and triethylamine (0.056 ml) in DMF (1 .5 ml) was stirred at room temperature 
for 15 hours. W^ter was added to the reaction mixture and the mixture was extracted with ethyl acetate. The organic 
layer was washed successively with a 10% aqueous citric acid solution, water, a saturated aqueous sodium hydrogen- 
carbonate solution, water and saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced 
pressure. The residue was purified by silica gel column chromatography (developing solvent: hexane/ethyl acetate=2/1 
30 v/v) to give the title compound (1 74 mg. yield 85%). 

Step 6) (2S) -3-Phenyl-2-(4-[5-(4-methylaminobutyl)-1,2,4-Qxadiazol-3-yQ-2-hydroxyben2oylamino]propionic acid ethyl 
ester hydrochloride (I) 

35 To a solution of the compound (172 mg) obtained in the above Step 5) in THF (2 ml) was added a 4N hydrogen 
chloride-dioxane solution (2 ml), and the mixture was stirred at room temperature for 3 hours. The reaction mixture was 
concentrated under reduced pressure, and ether was added to the residue for crystallization to give the title compound 
(133 mg, yield 87%, see Table 77). 

40 Examples 149-151 

The compounds of Examples 1 49-151 were prepared in the same manner as in Example 148 from the correspond- 
ing compounds (see Tables 77-78). 

45 Example 152 

(2S)-2-[2-(3-Methylaminopropyisulfanyl)benzQxazole-5-carbonylamino]-3-phenylpropionic acid ethyl ester hydrochlo- 
ride 

50 Step 2) 2-(3-tert-Butoxycart)onylmethylaminopropylsul1anyl)-5-ethoxycart)onylbenzoxa2ole (VI) 

To a solution of 5-ethoxycart)onyl-2-mercaptobenzoxazole (670 mg) in DMF was added 60% sodium hydride (126 
mg) in oil under ice-cooling, and the mixture was stinred for 30 minutes. A solution of 3-tert-butoxycarbonylmethytami- 
nopropyl chloride (623 mg) in DMF was added to the reaction mixture, and the mixture was stinred with heating at 60**C 
55 for 18 hours. Ethyl acetate was added to the reaction mixture, and the organic layer was washed with water and dried 
over anhydrous sodium sulfate. The organic layer was concentrated under reduced pressure, and the residue was puri- 
fied by silica gel column chromatography (developing solvent: hexane/ethyl acetate=4/1 v^) to give the title compound 
(594 mg. yield 50%). 
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Step 4) 2-(3-tert-Butoxycarbonylmethytaniinopropy^ (Vli) 

To a mixed solution of the compound (562 mg) obtained in the abasfe Step 2) in ethand (2 m])-THF (2 ml) was 
added a 1 M Irthium hydroxide solution, and the mixture was stirred with heating at 60*'C for 1 hour. The reaction mixture 
5 was concentrated under reduced pressure, and ethyl acetate and a 10% aqueous citric add solution were added. The 
organic layer was dried over anhydrous sodium sulfate, and concentrated under reduced pressure to give the title com- 
pound (465 mg. yield 98%). 

Step 5) (2S)-242-(3-tert-Butoxycartx)nylmethylaminopropylsulfanyqbenzQxazole-5'Cafto 
10 add ethyl ester (I") 

A solution of the compound (465 mg) obtained in the above Step 4). L-phenytalanine ethyl ester hydrochloride (302 
mg). WSC • HCI (250 mg). HOBT (1 76 mg) and triethylamine (0.18 vrXi in DMF was stirred at room temperature for 14 
hours. Water was added to the reaction mixture and the mixture was extracted with ethyl acetate. The organic layer was 
IS washed successively with a 10% aqueous citric add solution, water, a saturated aqueous sodium hydrogencartx>nate 
solution, water and saturated brine, dried over anhydrous sodium sulfate, and concentrated under reduced pressure. 
The residue was purified by silica gel column chromatography (developing solvent: hexane/ethyl acetates4/1 v/v) to 
give the title compound (240 mg. yield 40%). 

20 Step 6) (2S)-242-(3-Methylaminopropyl$ulfeinyl)benzoxazole-5-cartx)nytamino]-3-phen^^^ add ethyl ester 
hydrochloride (Q 

To a solution of the compound (231 mg) obtained in the above Step 5) in THF (5 ml) was added a 4N hydrogen 
chloride<Ooxane solution (5 ml), and the mixture was stirred at room temperature for 4 hours. The reaction mixture was 
25 concentrated under reduced pressure, and ether was added for crystallization to gh^e the title compound (1 36 mg. yield 
67%. see Table 79). 

Exarriples 153-154 

30 The conpourds of Examples 1 53-1 54 were prepared in the same manner as in Example 152 from the corresporKl- 
tng compounds (see Tables 79-80). 

Example 155 

3S N-[3.5-Dichloro-2-hydroxy-4-(3-piperaziny43ropionylQxy)benzoyQ-L-phenylalanine ethyl ester dihydrochloride 

Step 18) N-[3.5-Dichloro-2-hydroKy-4-|3-(4-^tert-butQxycarboriylpfperazinyl)propion^ 
ester (I*) 

40 To a solution of N-(3.5-dichloro-2.4-dihydroxyt>en2oyl)-L-phenylaIanine ethyl ester (398 mg) obtained in the same 
manner ^ in the above Example 1', Step 13). 3- (4-tert-butoxycartx)nylpiperazinyl)propionic acid (258 mg) and 4- 
dimethylaminopyridine (147 mg) in DMF (4 ml) was added WSC • HQ (230 mg) under tce-cooling, and the mixture was 
stinred at room tenperature for 2 hours. Ethyl acetate (40 ml) was added to the reaction mixture, and the mixture was 
washed successively with water, a saturated aqueous sodjum hydrogencaft)onate solution, water and saturated brine. 

4S The reaction mixture was dried over anhydrous sodium sulfate, and the solvent was distilled away under reduced pres- 
sure. The residue was purified by silica gel column chromatography (developing solvent: ethyl acetate/hexane=:1/1 v/v) 
to give the title oonrpourKl (258 mg. yield 40%). 

Step 6) IM-[3.5-Dichloro-2-hydroxy-4-(3-piperazinylpropionytoxy)benzoyl]-L-phenylalanine ethyl ester dihydrochloride (I) 

so 

To a solution of the compound (258 mg) obtained in tiie above Step 1 8) in dichloromethane (2 ml) was added trif- 
luoroacetic add (2 ml), and the mixture was stirred at room temperature for 10 minutes. The solvent was distilled away 
under reduced pressure, and 1 M hydrogen chloride-ether (3 ml) was added for crystallization to give tiie titie compound 
(173 mg. yield 70%. see Table 81). 

55 

Examples 156-158 

The compounds of Examples 1 56-1 58 were prepared in the same manner as in Example 155 from the conrespond- 
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ing compounds (see Tables 81-82). 

The structures and physical properties of the compounds of the above Examples are shown in the following Tables 
2-82. 

(n the Tables. Me, Et, Ph, Bn and Ac mean methyl, ethyl, phenyl, benzyl and acetyl, respectively. 
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Formulation Examples of the pharmaceutical agents containing the compound of the present invention are shown 
inth following. 
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(1) Conpound of Example 18 


lOg 


(2) Lactose 


50g 


(3) Com starch 


15 g 


(4) Cartx>xymethylcellulose sodium 


44g 


(5) Magnesium stearate 


ig 



The entire amounts of (1). (2) and (3), and 30 g of (4) were kneaded with water, dried in vacua and granulated. The 
granules were added with 14 g of (4) and 1 g of (5), and the mixture was compressed to give tablets, whereby 1 .000 
tablets containing 10 mg of the oonpound per tablet were prepared. 

Formulation Example 2 (Injection) 

The compound of Example 18 (100 mg) was dissolved in an aqueous solution of mannitol (5 g) dissolved in water 
(100 ml) for Injection, sterilized by filtration through a 0.22 p.m filter, and filled in sterifized ampoules by 1 ml to give injec- 
tions containing 1 mg of the compound per anpoule. 

The results of experiments with respect to the suppression of production of inflammatory cytokines, suppression of 
LFS-induced peritonitis and suppression of LPS/D-glactosamine-induced hepatitis by the compound of the present 
invention are shown below. 

Experimental Example 1 : Suppression of production off inflammatory cytokines 

Thirty ml of human peripheral blood added with heparin was placed on Ficol-Paque (15 ml), and centrifuged at 400 
G for 40 minutes at room temperature. The obtained monocyte fraction layers were collected and washed three times 
with E-MEM medium. The cells were adjusted to a final concentration of 0.5x10^ cells/800 \i\ with RPMI-1640 medium 
containing 5% bovine fetal serum (2-mercaptoethanol), and seeded in a 24 well plate by 800 nl. A test sample (100 ]x\) 
was added and 100 ^1 of lipopolysaccharide (LPS. 100 jig/ml) was added one hour later. The supernatant was taken at 
20 hours after stimulation with LPS, and amounts of various cytokines were determined using an ELISA kit By plotting 
the cytokine amounts at various concentrations, the concentration of the test sample necessary for inhibition by 50% 
was determined. The results are shown in Tables 83-88. 



Table 83 





IC5o(^M) 




IL-ip 


TNF 


IL-8 


Example No. 1 


0.002 


0.008 


0.009 


Example No. 2 






0.01 


Example No. 3 


>30 


14 


>30 


Exanple No. 4 


3 


2 


2 


Example No. 5 


75 


6 


6 


Example No. 6 


14 


6 


14 


Example No. 7 






8 


Exanple No. 9 






<0.3 


Example No. 10 






0.6 


Example No. 11 






0.4 


Example No. 14 






1 
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Table 83 (continued) 





ICsot^M) 




IL-lp 


TNF 


IL-8 


Exanple No. 15 






1 


Example No. 16 






0.03 


Example No. 18 






<0.01 


Example No. 19 






<0.01 


Example No. 20 






29 


Example No. 21 






<0.01 


Example No. 22 






<0.01 


Example No. 24 






0.02 


Example No. 25 






0.01 


Example No, 26 






0.009 



Table 84 









IL-ip 


TNF 


IL-8 


Example No. 27 






<0.01 


Example No. 28 






<0.01 


Example No. 29 






<a.oi 


Example No. 30 






0.6 


Example Na 31 






<0.01 


Example No. 32 






0.5 


Example No. 34 






2 


Example No. 36 






0.06 


Example No. 37 






0.3 


Example No. 39 






0.02 


Example No. 40 






0.01 


Example No. 41 






<:0.01 


Example No. 42 






0.1 


Example No. 43 






0.03 


Example No. 44 






<0.01 


Example No. 45 


0.0008 


0.004 


0.004 


Example No. 46 






<0.01 


Example Na 47 






3 


Example Na 48 






0.2 


Example No. 49 






0.02 


Example No. 50 






28 
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Table 85 





IC50&1M) 




IL." ip 


1 INr 


II D 


Example No. 51 






7 


Example No. 52 






<0.01 


Example No. 53 






<0.01 


ExaiTple No. 54 






<0.01 


Example No. 55 






<0.01 


Exarmle No 






4 


f xamrdp Mn S7 






0.05 








0.02 








0.03 


L^ACllll|JIC INU- OO 






0.1 


■-.ACtll^lC IMU. 0*T 






0.05 


t^dii^lc IMU. O/ 






0.05 


CAaiTqJIc IMU. Do 






O.OOI 


Example No. 69 






<0.001 


Example No. 70 






0.006 


Example No. 71 






0.04 


Exarrple No. 72 






0.1 


Example No. 73 






<0.01 


Example No. 74 






0.07 


Example No. 75 






0.04 


Example No. 76 






0.3 



Table 86 





ICsodiM) 




IL-ip 


TNF 


IL-8 


Example No. 77 






3 


Example No. 80 






3 


Example No. 81 






4 


Example No. 82 






0.02 


Example No. 83 






0.09 


Example No. 84 






0.03 


Example No. 85 






0.07 


Example No. 86 






<0.001 
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Table 86 (continued) 





ICsoCmM) 




IL-ip 


TNF 


IL-8 


Example No. 87 






0.2 


Example No. 88 




■ 


3 


Example No. 89 






0.6 


Example No. 90 




* 


0.6 


Example No. 91 


- 




0.001 


Example No. 92 






0.03 


Example No. 94 






1 


Example No. 95 






0.09 


Example No. 96 






0.003 


Example No 98 






0.001 


Example No. 99 






0.001 


Example No. 100 






0.001 


Exanple No. 101 






0.003 



Table 87 





ICsoW 




IL-ip 


TNF 


IL-8 


E^mple No. 102 






0.002 


Example No. 103 






0.7 


Example No. 104 






0.7 


Example No. 105 


0.001 


0.004 


0.005 


Example No. 106 






<0.01 


Example Na 110 






<0.01 


Example No. 111 






<0.01 


Example Na 117 






<0.01 


Example No. 122 






<0.01 


Example No. 125 






0.01 


Example No. 126 






0.8 


Example No. 127 






0.2 


Example Na 128 






0.2 


Example No. 129 






2 


Example No. 132 






0.07 


Example No. 133 






0.2 


Example No. 134 






0.2 


Example Na 136 






0.2 


Example Na 137 






2 
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Table 87 (continued) 









IL-lp 


TNF 


IL-8 


Exanple No. 138 






1 


Example No. 139 






4 



Table 88 





ICsoftiM) 




IL-ip 


TNF 


IL-8 


Example No. 140 






13 


Example No. 141 






3 


Example No. 142 






0.4 


Exanple No. 143 






3 


Examf:^e No. 144 






29 


Example No. 146 






5 


Example No. 147 






2 


Example No. 148 






4 


Exanpie No. 149 






3 


Example No. 152 






7 


Example No. 153 






1 


Example No. 155 






0.2 


Example No. 156 






2 



Experimental Example 2 : Suppression of LPS-induced peritonitis 

LPS (30 [iQfvr\, 1 ml) prepared with physiological saline containing 0.5% CMC (cartx)xymethylcellulose) was intra- 
peritoneally Injected into male Balb/c mice to induce perltonrtis. One hour later, the mice were kifled with cartx)n dioxide, 
and the amount of TNF a in the peritoneal fluid was determined using an ELISA kit. 

The test sample (50 mg/kg) was administered from the tail vein at 60 minutes before LPS injection, and the degree 
of suppression was investigated. The sifppression by the test sample is shown In the ratio relative to the suppression 
in the control group. 

Suppression (%) = 100 - (TNF amount of group treated with test sample/TNF amount of control group) x 100 

The results are shown in Table 89 wherein ** means the presence of significant difference by p<0.01 from the con- 
trol group. 



Tat>le89 





Inha^ition (%) 


Exanple No. 1 


64** 


Exanple No. 4 


38** 


Example N .9 


21 
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Table 89 (continued) 





Inhibition (%) 


Example No. 19 


32** 


Example No. 51 


38** 


Example No. 52 


31** 


Example No. 148 


19 


Example No. 155 


28** 



Experimental Examples : Suppression of LPS/D-galadosamine-induced hepatitis 

LPS (5 fig/kg)/D-galactosamine (500 mg/kg) in physiological saline was intraperitoneally injected to male C57BLy6 
IS mice to induce hepatitis. Six hours after the injection of LPS/D-galactosamine in physiological saline, blood was taken 
from the mice oibital venosus plexus. Plasma was separated from the Wood, and ALT in Wood was determined by a 
biochemical analyzer. The test sanple was administered from the tail vein at 10 minutes before the injection of LPS/D- 
galactosamine in physiological saline, and the degree of suppression was investigated. The suppression by the test 
sanple is shown in the ratio relative to the suppression in the control group. 

20 

Suppression (%) = 100 - (ALT amount of group treated with test sanple/ALT amount of control group) x 100 
The results are shown in TaWes 90-91 . 



TaWe90 





Dose (mg/kg) 


Inhibition (%) 


Example No. 1 


5 


88 


10 


78 


Example No. 2 


10 


65 


Example No. 4 


10 


42 


Example No. 10 


10 


77 


Example No. 18 


10 


86 


Example No. 22 


10 


51 


Example Na 24 


10 


63 


Example No. 27 


10 


67 


Example No. 31 


5 


87 


Example No. 32 


10 


78 


Example No. 38 


10 


47 


Example No. 37 


10 


80 



so 

TaWe91 





Dose (mg/kg) 


Inhibition (%) 


Example Na 40 


10 


49 


Example No. 45 


10 


30 


Example No. 46 


10 


57 
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Table 91 (continued) 





uose vm9''^9/ 


inniDiuon (%) 


example ino. ou 


10 


15 


example imo. o4 


5 


74 


example imo. ou 


10 


42 


Exarrple No. 61 


10 


6 


Examnip No ins 


in 




Example No. 117 


10 


54 


Example No. 123 


10 


41 


Example No. 126 


10 


27 


Example No. 127 


5 


82 


Example No. 138 


5 


22 



From the foregoing results, it is evident that the compound of the present invention suppresses production of 
inflammatory cytokines and is useful for the prophylaxis and therapy of noninfectious or infectious cfiseases accompa- 
nied by neutrophile migration, which are r^esented by rheumatic diseases (e.g.. rheumatoid arthritis); arthritis due to 
gout; systemic lupus erythematosus; dermatopathy (e.g.. psoriasis, pustulosis and atopic dermatitis): respiratory dis- 
eases (e.g., bronchial asthma, bronchitis, ARDS and diffused interstitial pneumonia); inflammatory bowel diseases 
(e.g.. ulcerative colitis and Crohn's disease); acute or chronic hepatitis inclusive of fulminant hepatitis; acute or chronic 
glomerulonephritis; nephrcpyelitis; uveitis caused by Behcet disease and vogt-Koyanagi Harada disease: Mediterra- 
nean fever (polyserositis); ischemic diseases (e.g.. myocardial infarction); and systemic drcutetory feilure and multi- 
organ failure caused by sepsis. 

The test results with respect to inflammatory cytokines such as IL-6 and GM-CSF have confirmed suppression of 
these inflammatory cytokines by the compound of the present invention. 

Claims 

1. An amide compound of the fomiuta (I) : 



p6 

0 (CH2)„ 




wherein; 

R is an optionally substituted non-aromatic heterocyclic group containing nitrogen, a hydroxy. 

Ra. an aikoxy substituted by R^, an alkylthio substituted by Rg, or an alkylamino substituted by 
Ra. 

wherein Ra is amino, guanidino. amidinQ. cartjamoyl. ureido^ thioureido, hydrazino, hydiazino- 
cart)onyl or imino, these groups being optionally substituted by a substituent selected from the 
group consisting of lower alkyi, halogenated tower alkyl. cydoalkyl. aralkyi, aryl and amino- 
protecting group; 

A is an optionally substituted, linear or branched alkylene which optionally has one or more dou- 

ble bond(s) or triple bond(s) in the chain, or a single bond; 

X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocyclic group hav- 

ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom, -SO-, -SOg-. -C=C-. -C-C-. -CO-, -COO-. -OOC-, -CS-. -COS-, -O- 
C0-0-. -NH-CO-NH-. -NH-CS-NH-. -NH-C(=NH)-NH-, -NR^-. -NR^CO-. -CONR^-. -NR^SOg- 
. -SO2NR®-, -NR^-COO-. -OOC-NRS-. or -CR^R^O- 
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wherein is hydrogen atom, alkyl. cycloalkyi, aryl, aralkyi or amino-protecting group, and R^ 
and R^° are the same or different and each is hydrogen atom, alkyl, cycloalkyi, aryl or aralkyi; 

M is an arylene, a cydoalkylene, or a divalent heterocyclic group which has one or more hetero 

atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; 

R^ , r2. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alKoxy. 

a mercapto, an alkytthlo. a nitro, a cyano. a cartwxy. an alkoxycartjonyl. an aryloxycarbonyl, 
an acyl, an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a substituent 
selected from the group consisting of alkyl, aryl. aralkyi and aminoisrotecting group, or -O- 
CO-R^^ 

wherein R^^ Is optionally substituted alkoxy, optionally substituted aryl, optionally substituted 
cycloalkyi, optionally substituted aryloxy. optionally substituted aralkyloxy, optionally substi- 
tuted alkylthio, optionally substituted aryrthio. or alkyl optionally substituted by a substituent 
selected from the group consisting of alkoxycarbonyl. acyloxy. aryl, aryloxy, aryloxycaitonyl, 
aralkyloxy. aralkyloxycarbonyl. alkylthio. arylthio. acyl. lower alkoxy. carfooxy. halogen atom 
and amino optk}nally substituted by k>wer alkyl or acyl; 

rS is a hydrogen atom, an alkyl optionally substituted by a halogen atom, an optronally substi- 

tuted aralkyi. or an amino-protecting group; 

m is 0 or an integer of 1 -6; 

R^ is an optionally substituted aryl. an optionally substituted cycloalkyi, an optionally substituted 

lower alkyl, an optionally substituted lower alkoxy, an optionally substituted lower alkyfthio. an 
amino optionally substituted by a substituent selected from tiie group consisting of lower alkyl. 
aryl, aralkyi and amino-protecting group, or an optionally substituted heterocyclic group hav- 
ing one ore nrore hetero atoms selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom; and 

R^ Is a hydrogen atom, an optionally substituted alkyl. an optionally substituted aryl. an optionally 

substituted aromatic heterocyclic group having one ore more hetero atoms selected from tiie 
group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
or-CO(Y)pR^2 

wherein Y is oxygen atom, sulfur atom, -NR^^- or -NR''^-S02-wherein R^^ is hydrogen atom, 
alkyl. aralkyi. hydroxy, alkoxy, aryl or amino-protecting group, p is 0 or 1 , and R^^ is hydrogen 
atom, optionally substituted alkenyl, optionally substituted alkynyt. optionally substituted 
cycloalkyi, optionally substituted aryl. optionally substituted aralkyi. adamantyl. cydoalkylide- 
neamino, optionally substituted heterocyclic group having one or more hetero atom(s) 
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom, or alkyl 
optionally substituted by a substituent selected from ttie group consisting of hydroxy alkoxy, 
alkoxyalkoxy. alkoxycartwyl, acyloxy, cartx>xy. heterocyclic group having one or more hetero 
atom(s) selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom, 
and amino optionally substituted by a substituent selected from the group consisting of alkyl, 
aryl. aralkyi and amino-protecting group; 

or a pharmaceutically acceptable add addition salt thereof. 

The amide compound of claim 1 . wherein, in the formula (t). at least one symbd selected from tiie group consisting 
of R. A, X, M, R\ r2, r3, r4, r5 m. r6 and R^ satisfies the following definitions, or a pharmaceutically acceptable 
add addition salt thereof: 

R is a non-aromatic heterocyclic group containing nifrogen. which is optionally substituted by 

lower alkyl or amino-protecting group, R^i. an alkoxy substituted by R^^ an alkylthio substi- 
tuted by Rai. or an alkylamino substituted k>y Rai. 

wherein Rgi is amino, guanidino, amidino, carbanwyl. ureido. thioureidOi hydrazino, hydrazi- 
nocarbonyl or imino, these groups being optionally substituted by a substituent selected from 
the group consisting of lower alkyl. aralkyi and amino-protecting group; 

A is a linear or branched alkylene which optionally has one or more dout)le bond(s) or triple 

bond(s) in the chain, or a single bond; 

X is an oxygen atom, a sulfur atom, a cydoalkylene. a divalent aromatic heterocydic group hav- 

ing one or mor hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
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atom and oxygen atom. -SO-. -SO2-. -C=C-, -C^C-, -CO-. -COO-. -OOC-, -CS-. -COS-. -O- 
C0-0-. -NH-CO-NH-. -NH-CS-NH-. -NH-C(=NH)-NH-. -NR«*-. -NR^CO-. -CONR^'-. 
NR^SOa-. -SOgNR^X -NR®'-C00-. -OOC-NR*-. or-CR®'R^°- 

wherein R^* is tiydrogen atom, lower alkyl. aralkyi or amino-protecting group, and R^ and R^^* 
are the same or different and each is h^rogen atom, lower alkyl or aralkyi; 

M is an arylene. a cydoaikylene or a divalent heterocyclic group which has one or more hetero 

atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; 

R\ r2. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, a lower 
alkoxy. a mercapto. a lower alkytthio. a nitro, a cyano. a carboxy. a lower alkoxycartwnyl. an 
aryloxycartx)nyl, an acyl. a lower alkyl optionally substituted by a sut>stituent selected from the 
group consisting of hydroxy, lower alkoxy and halogen atom, an amino optionally sut)stituted 
by a substituent selected from the group consisting of lower all^l. aralkyi and amino-protect- 
ing group, or 
-O-CO-R^^' 

wherein R^^* is lower alkoxy, optionally substituted cycloalkyi, lower alkyl optionally sufc>sti- 
tuted by a substituent selected from the group consisting of lower alkoxycarbonyl, acyloxy, 
aralkyloxy, aralkyloxycarbonyl, acyl. lower alkoxy. cartxixy and amino optlonaiiy substituted by 
lower alkyl. or aryl optionally substituted by a substituent selected from the group consisting 
of bwer alkyl. cartxxxy and benzyloxycart>onyt; 

R® is a hydrogen atom, an alkyl optionally sutjslituted by a hatogen atom, an optionally substi- 

tuted aralkyi, or an aminoprotecting group; 

m is 0 or an integer of 1 -6; 

^ is an aryl. a cydoalkyl. or a heterocyclk: group having one or more hetero atom(s) selected 

from the group consisting of a nitrogen atom, sulfur atom and oxygen atom 
wherein said aryl. cycloalkyi and heterocyclic group having one or more hetero atom(s) 
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom are option- 
ally substituted by a substituent sheeted from the group consisting of lower alkyl. halogen 
atom, hydroxy, lower alkoxy, amino, carboxy and lower alkQxycartx>nyl; and 
>s a hydrogen atom, a lower alkyl optionally substituted by a substituent selected from the 
group conseting of hydroxy, lower alkoxy, mercapto, tower alkylthio, cartwxy. kwer alkoxycar- 
kx)nyl and amino, an aromatic heterocyclic group which has one or more hetero atom(s) 
selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, and 
which is optionally substituted by lower alkyl. or -CO (Y^pR^^' wherein Y' is oxygen atom, sul- 
fur atom. -NR^3'- or -NR^^'-SOg- 

wherein R^^* is hydrogen atom, lower alkyl. aralkyi. hydroxy, lower alkoxy or amino-protecting 
group. 

p is 0 or 1, and R^^- |s hydrogen atom, aralkyi, adamantyl. cycloalkylideneamino, cycloalkyi 
optionally substituted by lower alkyl. alkyl optionally substituted by a substituent selected from 
the group consisting of hydroxy, lower alkoxy, lower alkoxy lower alkoxy, lower alkoxycarbonyl, 
acyloxy. cartxay, heterocyclic group having one or more hetero atom{s) selected from the 
group consisting of nitrogen atom, sulfur atom and oxygen atom, and amino optionally substi- 
tuted by a substituent selected from the group consisting of lower alkyl. aralkyi and amino-pro- 
tecting group, aryl optionally substituted by a substituent selected from tiie group consisting 
of lower alkyl. halogen atom, amino, caiiaoxy, hydroxy and lower alkoxy. or heterocyclic group 
which « optionally substituted by a substituent selected from the group consisting of lower 
alkyl, halogen atom, amino, cartxwy. hydroxy and lower alkoxy. and which has one or more 
hetero atom(s) selected from tiie group consisting of nitrogen atom, sulfur atom and oxygen 
atom. 



The amide conpound of claim 1 , wherein, in the formula (I), at least one symlx>l selected from the group consisting 
of R, A. X, M. R^ r2, r^, r^, m. R® and R^ satisfies flie following definitions, or a pharmaceutically acceptable 
acid addition salt ttiereof : 



is a rK)n-aromatic heterocyclic group containing nifrogen, which is optionally substituted by 
lower alkyl or amino-protecting group. Ra2. or an alkoxy substituted by R^, 
wherein R32 is amino, guanidino. amidino or cart>amoyt. tiiese groups being optionally substi- 
tuted by lower alkyl or amino-protecting group; 
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A is a linear alkylene or a single bond; 

X is an oxygen atom, a sulfur atom, a divalent aromatic heterocyclic group having one or more 

hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen 
atom. -C00-. -00C-. -NR^"-, -NR®"CO-. -CONR^"-. -NR^-SOg-. -SOaNR^'-. or -CR^'R^^"- 
wherein R°" is hydrogen atom, lower alkyi or amino-protecting group, and R®" and R^°" are 
the same or different and each is hydrogen atom or lower alkyl; 

M is an arylene or a divalent heterocyclic group which has one or more hetero atom(s) selected 

from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, and which option- 
ally forms a fused ring; 

r\ r2. P? and R"* are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, lower 
alkaxy, a lower alkyl optranally sut>stituted fc^ a substituent selected from the group consisting 
of hydroxy, lower alkoxy and halogen atom, or -0-CO-R^^*' 

wherein R^^" is lower alkoxy, cycloalkyl. aryl optionally substituted by lower alkyl. or lower 
alkyl optionally substituted by a substituent selected from the group consisting of acyloxy, 



aralkyloxycarlDonyl and amino optionally substituted by lower alkyl; 
R^ is a hydrogen atom, a lower alkyl, or an amino-protecting group; 

m is1; 
R^ is an aryl or a cydoalkyi 

wherein said aryl and cycloalkyl are optionally substituted by halogen atom or hydroxy; and 
r7 is a hydrogen atom, a lower alkyl optonally substituted by hydroxy or lower alkoxy. an aro- 



matic heterocyclk; group which has one or more hetero atom{s) selected from the group con- 
sisting of a nitrogen atom, sulfur atom and oxygen atom, and which is optk)nally substituted 

by lower alkyl, or 
-C0(Y")pR^2.. 

wherein Y" is oxygen atom, sulfur atom or -NR^^"- 

wherein R^^" is hydrogen atom, lower alkyl, hydroxy or amino-protecting group, p is 0 or 1. 
and R^^" is hydrogen atom, aralkyi, adamantyl. cycloalkylkleneamlno. cycloalkyl optionally 
substituted by lower alkyl, aryl optionally substituted by halogen atom, alkyl optionally substi- 
tuted by a substituent selected from the group consisting of hydroxy, lower alkoxy. lower alkoxy 
lower alkoxy. lower alkoxycarbonyl. acyloxy, cartx)xy, heterocyclic group having one or more 
hetero atom(s) selected from the group consisting of nitrogen atom, sulfur atom and oxygen 
atom, and amino optionally substituted by a substituent selected from the group consisting of 
lower alkyl, aralkyi and amino-protecting group, or heterocyclic group which is optionally sub- 
stituted by lower alkyl, and which has one or more hetero atom(s) selected from the group 
consisting of nitrogen atom, sulfur atom and oxygen atom. 

The amide compound of claim 1 . wherein, in the formula (I), at least one symbol selected from the group consisting 
of R. A. X, M, B\ R^. R^, R"*. R^, m. R® and R^ satisfies the following definitions, or a pharmaceutically acceptable 
acid addltk>n salt thereof: 

R is a piperazinyl optionally substituted by lower alkyl, a piperidyl optionally substituted by lower 

alkyl, an amino, or a tower alkoxy substituted by amino wherein amino is optionally substituted 
by lower alkyl; 

A is a linear alkylene; 

X is an oxygen atom, a sulfur atom, -NH- or -CH2-; 

M is an arylene; 

r\ R^ R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, or -0-CO- 

wherein R^^'" is lower alkyl optionally substituted by a substituent selected from the group 
consisting of amino, acyloxy and benzytoxycarbonyl, or phenyl optionally substituted by lower 
alkyl; 

R^ is a hydrogen atom; 

m isl; 

R® is a phenyl; and 

r7 is-C00-R^2'" 

wherein R^^- hydrogen atom, aralkyi, adamantyl. cyclohexylideneamino. cyclohexyl option- 
ally substituted by tower alkyl. piperidyl opttonally substituted by lower alkyl. or alkyl optionally 
substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy. lower 
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alkoxy lower alkoxy. lower alHoxycarbonyl. acyloxy. piperazinyl and amino optionally substi- 
tuted by lower alkyl. 

5. The amide compound of claim 4, wherein M is phenylene, or a phamnaceutically acceptabi acid addition salt 
5 thereof. 

6. The amide compound of claim 4. wherein is -COOR^^"" wherein R^^"*' is lower aikyi, or cydohexyl which is 
optionally substituted by tower alkyt, or a pharmaceuticalty acceptable add addtion salt thereof. 

70 7. The amide compound of daim 4, wherein X is an oxygen atom or -CH2-, or a pharmaceutically acceptable acid 
addition salt thereof. 

8. The amide compound of daim 4, wherein R^ is phenyl and m is 1 . or a pharn^ceutically acceptable acid addition 
salt thereof. 

75 

9. The amide compound of daim 4, wherein R is amino optionally substituted by lower alkyl, piperazinyl optionally 
substituted by lower alkyl, or piperidyl optionally substituted by lower alkyl, or a pharmaceutically acceptable acid 
addition salt thereof. 

20 1 0. The amide compound of daim 4, wherein R^ , R^. R^ and R^ are the same or different and each is a hydrogen atom, 
hydroxy, a halogen atom, or 

-O-CO-R^ wherein R^ is lower alkyl or phenyl, or a pharmaceutically acceptable acid addition salt thereof. 
11 . A cartxxxylic acid compound of the formula (I-a) 

25 



30 




(I-a) 



wherein; 

35 R is an optionally substituted non-aromatic heterocydic group containing nitrogen, a hydroxy, 

Ra. an alkoxy substituted by R^, an alkytthio substituted by Ra, or an alkylamtno sutsstituted by 
Ra. 

wherein Rq is amino, guanidino, amidino, cart3amoyl. ureido, thioureido, hydrazino, hydrazino- 
carbonyl or imino, these groups being optionally substituted by a substituent selected from the 
40 group consisting of lower alkyl, halogenated bwer alkyl. cydoaikyi, aralkyi, aryl and amino- 

protecting group; 

A Is an optionally sutstituted. linear or branched alkylene which optionally has one or more dou- 

ble bond(s) or triple bond(s) in tiie chain, or a single bond; 
X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocydic group hav- 

45 ing one ore more hetero atoms selected from the group consisting of a nitrogen atom, sulfur 

atom and oxygen atom. -SO-, -SO2-, -C=C-. -C^C-, -CO-, -COO-, -OOC-, -CS-, -CXDS-. -O- 
C0-0-, -NH-CO-NH-. -NH-CS'NH-. -NH-C(=NH)-NH-. -NR^-. -NR^-. -CONR®-. -NR^SOg- 
, -SO2NRS-, -NR^-OOO-. -OOC-NR^-, or -CR^R^^- 

wherein pp is hydrogen atom, alkyl. cydoaikyi, aryl. aralkyi or anvno-protecting group, ard R^ 
50 and R^° are the same or different and each is hydrogen atom, alkyl. cydoaikyi, aryl or aralkyi; 

M is an arylene, a cydoalkylene or a divalent heterocydic group which has one ore more hetero 

atoms selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; and 
R^ , R^, R^ and R* are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alkoxy. 
55 a mercapto. an alkylthio, a nitro. a cyano. a cartxsxy. an alkQxycartx)nyt, an aryloxycartx>nyl, 

an acyl. an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a sut)stituent 
selected from the group consisting of alkyl. aryl. aralkyi and amino-protecting group, or -O- 
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wherein R^^ is optionally substituted alkoxy, optionally substituted aryl. optionally siJastituted 
cycloalkyi, optionally sul>strtuted aryloxy, optionally substituted aralkyloxy, optionally substi- 
tuted alkylthio, optionally substituted arylthio. or alkyi optionally substituted by a substituent 
selected from the group consisting of alkoxycarbonyl. acyloxy, aryl, aryloxy. aryloxycarbonyt, 
aralkyloxy. aralkyloxycarbonyl, alkylthio, arylthio. acyl. lower alkoxy, cartx)xy. halogen atom 
and amino optionally substituted by lower atkyt or acyl. 

12. The carboxyllc acid compound of claim 11, wherein, in the formula (l-a), at least one of R. A, X. M, R\ R^. R^ and 
R^ satisfies the following definitions: 

R is a piperazinyl optionally substituted by lower alkyl. a piperidyl optionally substituted by lower 

alkyl. an amino or a lower alkoxy substituted by amino wherein amino is optionally substituted 
by lower alkyl; 

A isalinearalkylene; 

X is an oxygen atom, a sulfur atom. -NH- or CH2-; 

M is an aryiene; and 

R^ , r2, r3 and R* are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, or -O-CO- 

wherein R^^"' is a lower alkyl optionally substituted by a substituent selected from the group 
consisting of amino, acytoxy and benzyloxycarbonyl, or phenyl optionally substituted by lower 
alkyl. 

13. An amide compound of the formula (I-b) 




(I-b) 



X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocyclic group hav- 

ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom, -SO-. -SO2: -C=C-. -C-C-, -CO-, -COO-. -00C-. -CS-. -CXDS-. -O- 
C0-0-, -NH-CO-NH-, -NH-CS-NH-. -NH-C(=NH)-NH-, -NR®-. -NR^CO-, -CONR^-, -NR^SOg- 
, -SO2NR®-. -NR^-GOO-. -OOC-NR^- or -CR®R^°- 

wherein R^ is hydrogen atom, alkyl. cydoalkyl. aryl. aralkyt or amino-protecting group, and R^ 
and R^° are the same or different and each is hydrogen atom, alkyl, cycloalkyi, aryl or aralkyi; 

M is an aryiene, cycloalkylene, or a divalent heterocyclic goup which has one or more hetero 

atom(s) selected from the group consisting of a nitrogen atom. suHur atom and oxygen atom, 
and which optionally forms a fused ring; 

R^ , r2. R^ and R^ are the same or different and each is a hydrogen atom, a hydroxy, a halogen atom, an alkoxy, 
a mercapto. an alkylthio, a nitro, a cyano, a carboxy, an alkoxycarbonyl, an arytoxycarbonyl, 
an acyl, an alkyl optionally substituted by a substituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a substituent 
selected from the group consisting of alkyl. aryl, aralkyi and amino-protecting group, or -O- 
CO-R" 

wherein R^"" is optionally substituted alkoxy. optionally substituted aryl, optionally substituted 
cycloalkyi, optionally substituted aryloxy, optionally substituted aralkyloxy, optionally substi- 
tuted alkylthio, optionally substituted arylthio. or alkyl optionally substituted by a substituent 
selected from the group consisting of alkoxycarbonyl. acyloxy. aryl. aryloxy. aryloxycarbonyt, 
aralkyloxy. aralkytoxycarbonyl. alkylthio, arylthio. acyl. lower alkoxy. carboxy, halogen atom 
and amino optionally substituted by k>wer alkyl or acyl; 
r5 is a hydrogen atom, an alkyl optionally substituted by a halogen atom, optionally substituted 
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aralkyl. or an amino-protecting groip; 
m is 0 or an integer of 1-6; 

is an optionally substituted aryl, an optionally substituted cydoalkyl. an optionally sut>stituted 
iow^ aikyi, an optionally substituted lower aikoxy. an optionally sut>stituted alKylthio. an 
5 aniino optionally substituted by a substrtuent selected from the group consisting of lower alkyi, 

aryt. aralkyl arvi aminai3rotecting group, or an optionally substituted heterocyclic group hav- 
ing one or more hetero alom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom; and 

is a hydrogen atom, an optionally sut)stituted alkyl. an optionally sut)Stituted aryl. an optionally 
10 sut>stituted aromatic heterocyclic group having one or more hetero atom(s) selected from the 

group consisting of a nitrogen atom, sulfur atom and oxygen atom, or -CO{Y)pR^^ 
wherein Y is oxygen atom, sulfur atom, -NR^^- or -NR^^-S02-wherein R^^ is hydrogen atom, 
alkyl. aralkyl. hydroxy, aikoxy, aryl or amino-protectir^ group, p is 0 or 1 , and R^^ is hydrogen 
atom, optionally substituted alkenyt. optionally substituted alkynyl, optionally substituted 
15 cydoalkyl, optionally substituted aryl, optionally si4)stituted aralkyl. adamantyl, cydoalkylide- 

neamino. alkyl optionally substituted by a sut5Stituent selected from the group consisting of 
hydroxy, aikoxy. alkoxyalkoxy, alkoxycarbonyl, acyloxy, caiboxy, heterocyclic group having one 
or more hetero atom(s) selected from the group consisting of nitrogen atom, sulfur atom and 
oxygen atom, and amino optionally substituted by a substituent selected from the group con- 
20 sisting of alkyl, aryl. aralkyl and amino-protecting group, or optionally stA)Stituted heterocyclk: 

group having one or more hetero atom(s) selected from the group consisting of nitrogen atom, 
sulfur atom and oxygen atom. 



14. The anvde compomd of daim 13. wherein, in the formula (1-b). at least one symbol selected from the group con- 
25 sistingofX.M.R\R2 r3. 



R^, R^, m, R^ and R^ satisfies the following definitions: 
X is an oxygen atom, a sulfur atom or -NH-; 

M is an arytene; 

30 R^. R^. R^ and R^ are the same or different and each is a hydrogen atom, a hycfroxy. a halogen atom, or -O 

CX)-R^^"' 

wherein R^ is lower alkyl optionally substituted by a sut)stituent selected from the group 
consisting of amino, acybxy and benzyloxycartX)nyl. or a ph^yl optionally suk)stituted by 
lower alkyl; 

35 R^ is a hydrogen atom; 

m is 1; 

R® is a phenyl; and 

r7 is ^X)0-R^2- 

wherein R^^*** is hydrogen atom, aralkyl, adan^ntyl, cydohexylideneamino. piperidyl 
40 optionally substituted by lower alkyl, cydohexyl optionally substituted by lower alkyl. or 

alkyl optionally substituted by a sutistituent selected from the groi^ consisting of hydroxy, 
lower aikoxy. lower aikoxy lower aikoxy. lower alkQxycart>onyl. acyloxy. piperazinyl. and 
antino optionally substituted by lower alkyl. 



45 15. A phannaceutical composition conrprising a pharmaceuticaily acceptable canrier, and the amide compound of any 
one of claims 1 to 10 or a pharmaceuticaily acceptable acid addition salt tiiereof. 

16. An inflammatory cytokine production suppressor comprising the amide compound of any one of daims 1 to 10 or 
a pharmaceuticaily accept^e add additton salt thereof as an active Ingredient. 

50 

1 7. An agent for the treatment or prophylaxis of an inflammatory diseases, comprising the amkJe compound of any one 
of daims 1 to 10 or a pharmaceutk;alty acceptable add addition salt thereof as an active ingredienl 

Amended claims under Art 19.1 PCT 

55 

1. (Amended) An amide compound of the formula (I) : 
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(CH:). 



R — A 



10 wherein; 

R is an optionally substituted non-aromatic heterocyclic group containing nitrogen, a hydroxy, 

Ra. an alkoxy substituted by Ra. an alKytthio substituted by Ra, or an alkylamino substituted by 

75 wherein Rg is amino, guanidino. amidtno, carbamoyl, ureido, thioureido. hydrazine, hydrazino- 

cartx)nyl or imino. these groups being optionally substituted by a substituent selected from the 
group consisting of lower alkyi, halogenated lower alkyi, cycloalkyl. aralkyi, aryl and amino- 
protecting group; 

A is a linear or branched alkytene which optionally has one or more doutJe tx)nd(s) or triple 

20 bond(s) in a chain, or a single bond; 

X is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocyclic group hav- 

ing one or more hetero alom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SOg-. -C=C-. -C-C-. -CO-, -C00-, -00C-. -CS-, -COS-. -O- 
C0-0-. -NH-CO-NH-, -NH-CS-NH-. -NH-C(=NH)-NH-. -NR«-. -NR^CO-. -CONR®-. -NR^SOa- 

25 , -SOgNR^-. -NR^-COO-. -OOC-NR^-. or -CR^R^^- 

wherein R^ is hydrogen atom, alkyl. cycloalkyl. aryl, aralkyi or amino-protecting group, and 
and R''^ are the same or different and each is hydrogen atom, alkyl, cycloalkyl. aryl or aralkyi; 
M is an arylene. a cycloalkylene. or a divalent heterocyclic group which has one or more hetero 

atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom. 

30 and which optionally forms a fused ring; 

R^ , r2. R^ and R^ are the same or different and each is a hydrogen atom provided that at least one of R^ , R^, R^ 
and R^ is not a hydrogen atom, a hydroxy, a halogen atom, an alkoxy. a mercapto. an alkylthio. 
a nitro. a cyano. a caitoxy. an alkoxycarbonyl. an aryloxycarbonyl. an acyl. an alkyl optionally 
substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy and 

35 halogen atom, an amino optionally substituted by a substituent selected from the group con- 

sisting of alkyl, aryl. aralkyi and amino-protecting group, or -O-CO-R^^ 
wherein R^^ is optionally substituted alkoxy. optionally substituted aryl, optionally substituted 
cycloalkyl. optionally substituted aryloxy. optionally substituted aralkyloxy, optionally substi- 
tuted alkylthio, optionally substituted arylthio, or alkyl optionally substituted by a substituent 

40 selected from the group consisting of alkoxycarbonyl. acyloxy. aryl, aryloxy. aryloxycarbonyl. 

aralkyloxy, aralkyloxycarbonyi, alkylthio. arylthio, acyl. lower alkoxy. carboxy. halogen atom 
and amino optionally substituted by lower alkyl or acyl; 
r5 Is a hydrogen atom, an alkyl optionally substituted by a halogen atom, an optionally substi- 

tuted aralkyi, or an amino-protecting group; 

45 m is 0 or an integer of 1-6; 

r6 is an optionally substituted aryl, an optionally substituted cycloalkyl. an optionally substituted 

lower alkyl. an optionally substituted lower alkoxy, an optionally substituted lower alkylthio. an 
amino optionally substituted by a substituent selected from the group consisting of lower alkyl. 
aryl. aralkyi and amino-protecting group, or an optionally substituted heterocyclic group hav- 

so ing one ore more hetero atoms selected from the group consisting of a nitrogen atom, sulfur 

atom and oxygen atom; and 

r7 is a hydrogen atom, an optionally substituted alkyl. an optionally substituted aryl, an optionally 

substrtuted aromatic heterocyclic group having one ore more hetero atoms selected from the 
group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
55 or-CO(Y)pR^2 

wherein Y is oxygen atom, sulfur atom. -NR^^- or -NR^^-SOg-wherein R^^ is hydrogen atom, 
alkyl, aralkyi, hydroxy, alkoxy. aryl or aminoijrotecting group, p is 0 orl , and R^^ is hydrogen 
atom, optionally substituted alkenyl. optionally substituted alkynyt. optionally substituted 
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cycloalkyi, optionally substituted aryl. optionally sut>stituted aralkyl. adamantyf. cydoalkylide- 
neamino, optionally sut)stituted heterocyclic gr up having one or niore hetero atom(s) 
selected from the group consisting of nitrogen atom, sulfur atom and oxygen atom, or alkyi 
optionally substituted by a substituent selected from the group consisting of hydroxy, alkoxy. 
5 . alkoxyalkoxy, alkDxycart)onyi. acyloxy. cartM>xy, heterocyclic group having one or more hetero 

atom(s) selected from the group corrsisting ot nitrogen atom, sulfur atom and oxygen atom, 
and amino optionally substituted by a sut)stituent selected from the group consisting of alkyI, 
aryt. aralkyl and anvno-protecting groip; 

10 or a pharmaceutically acceptable add addition salt thereof. 

2. (Amended) The amide compound of daim 1 , wherein, in the formula (1). at least one symbol selected from the 
group consisting of R. A, X. M, R^ . R^, R^, R*. R®, m. R® and R^ satisfies the following definitions, or a phamiaceu- 
tically acceptable acid addition salt thereof: 

15 

R is a non-aromatic heterocyclic group containing nitrogen, which is optionally sutjstituted by 

lower alkyl or amino-protecting group, Rai. an alkoxy substituted by Rai. an atkylthio sut>sti- 
tuted by Ra^ . or an alkylamino sut)stttuted by Rai . 

wherein Rai is amino, guankJino. amidino, cart)amoyl. ureido, thioureido, hydrazine hydrazi- 
20 nocart>onyl or tmino. these groups being optionally substituted by a substituent selected fi'om 

the group consisting of lower aikyl. aralkyl and amino-protecting group: 
A is a linear or branched alkylene whidi optionally has one or more double bond(s) or triple 

bond(s) in the chain, or a single bond: 
X is an oxygen atom, a sulfur atom, a cycloalkytene, a divalent aromatic heterocyclic group hav- 

25 ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 

atom and oxygen atom. -SO. -SOg-. -C=C-. -C^C-, -CO-. -COO-, OOC-, -CS-, -COS-, O- 
C0-O-. -NH-CO-NH-. -NH-CS-NH-, -NH-C(=NH)-NH-, -NR®'-, -NR^'CO-, -CONR^S - 
NR®'S02-. -SOgNR^'-. -NR^'-COO-. -OOC-NR^-, or -CR^'R^° - 

wherein R^' is hydrogen atom, lower alkyl, aralkyl or amino-protecting group, and R^' and R^°' 

30 are the same or different and each is hydrogen atom, lower alkyt or arall^; 

M is an arylene, a cydoalkylene or a divalent heterocydic group which has one or more hetero 

atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; 
R^ , R^, R^ and R^ are tfie same or different and each is a hydrogen atom provided tfiat at least one of R\ R^. R'^ 

35 and R"* is not a hydrogen atom, a hydroxy, a halogen atom, a lower alkoxy, a mercapto, a lower 

alkylthio, a nitro. a cyano. a cartx)xy. a lower alkoxycarbonyl. an aryloxycartx)nyt, an acyl. a 
lower alkyl Qptk>nally substituted by a sitetituent selected from the group consisting of 
hydroxy, lower alkoxy and halogen atom, an amino optionally substituted by a sut)stituent 
selected from the group consisting of lower alkyl, aralkyl and amino-protecling group, or 

40 -O-CO-R^^' 

wher«n R^^' is lower alkoxy. optionally substituted cyctoalkyl, lower alkyl optionally substi- 
tuted by a substituent selected from the group consisting of lower alkoxycartx)nyf, acyloxy, 
aralkykxxy, aFalkyk)xycartx>nyl, acyl, lower alkoxy, cartxsxy and amino optionally substituted by 
lower all^. or aryl optionally substituted by a substHuent selected from the group consisting 

45 of lower alkyl, caiboxy and benzyloxycartwnyl; 

R^ is a hydrogen atom, an alkyl optionally substituted by a halogen atom, an optionally substi- 

tuted aralkyl, or an amino-protecting group; 
m is 0 or an integer of 1-6; 

R^ is an aryl, a cydoalkyi, or a heterocydic group having one or nfx>re hetero atom(s) selected 

so from the group con^sting of a nitrogen atom, sulfur atom and oxygen atom 

wherein said aryl. cydoalkyi and heterocydk: group having one or more hetero atom($) 
selected from the group consisting of nitrogen atom, sulfur atom arrd oxygen atom are option- 
ally substituted by a sut>stituent seleded from the group consisting of lower alkyt, halogen 
atom, hydroxy, lower alkoxy, amino. cartKwy and lower alkoxycartDonyl; and 
55 R^ is a hydrogen atom, a lower alkyt optionally sut}stituted by a substituent selected from the 

group consisting of hydroxy, lower alkoxy, mercapto, lower alkylthk)^ cartxxxy, tower alkoxycar- 
bonyl and amino, an aromatic heterocydic group which has one or more hetero atom(s) 
selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, and 
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which is optionally substituted by lower alkyl. or -COOf^B^^' 

wherein Y' is oxygen atom, sulfur atom. -NR^^*- or -NR^3'-S02-wherein R^^' is hydrogen atom, 
lower alkyl, aralkyl. hydroxy, lower alkoxy or amino-protecting group, 
p is 0 or 1. and R^^* is hydrogen atom, aralkyl. adamantyi. cycloalkylideneamino, cycloalkyi 
optionally substituted by lower alkyl, alkyl optwnally substituted by a substrtuent selected from 
the group consisting of hydroxy, lower alkoxy, lower alkoxy tower alkoxy, lower alkoxycarbonyl, 
acyloxy. cartxwy, heterocyclic group having one or more hetero atom(s) selected from the 
group consisting of, nitrogen atom, sulfur atom and oxygen atom, and amino optionally sub- 
stituted by a substituent selected from the group consisting of lower alkyl, aralkyl and amino- 
protecting group, aryl optionally substituted by a substituent selected from the group consist- 
ing of lower alkyl. halogen atom, amino, carboxy, hydroxy and lower alkoxy. or heterocyclic 
group which is optionally substituted by a substituent selected from the group consisting of 
lower alkyl. halogen atom, amino, carboxy, hydroxy and lower alkoxy. and which has one or 
more hetero atom(s) selected from the group consisting of nitrogen atom, sulfur atom and 
oxygen atom. 

3. (Amended) The amide compound of claim 1 , wherein, in the formula (I), at least one symbol selected from the 
group consisting of R. A, X, M, H\ R^ R^ , R^, R^ m. R^ and R^ satisfies the foltowing definittons. or a pharma- 
ceuticalty acceptable add addition salt thereof: 

R is a non-aromatic heterocyclic group containing nitrogen, which is optionally substituted by 

lower alkyl or amino-protecting group, Ra2. or an alkoxy substituted by Ra2, 
wherein 'S amino, guanidino. amidino or carbamoyl, these groups being optfonally substi- 
tuted by lower alkyl or amino-protecting group; 

A is a linear alkylene or a single bond; 

X is an oxygen atom, a sulfur atom, a divalent aromatic heterocyclic group having one or more 

hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen 
atom. -C00-. -00C-, -NR^X -NR®"CO-. -CONR^"-. -NR^-SOa-, -SO2NR®"-. or -CR^"R^°"- 
wherein R®" is hydrogen atom, lower alkyl or amino-protecting group, and R®" and R^^ are 
the same or different and each is hydrogen atom or lower alkyl; 

M is an arylene or a divalent heterocyclic group which has one or more hetero atom(s) selected 

from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, and which optton- 
ally forms a fused ring; 

R^ , r2. R^ and R"^ are the same or different and each is a hydrogen atom provided that at least one of R . R . R 
and R"* is not a hydrogen atom, a hydroxy, a halogen atom, lower alkoxy, a lower alkyl option- 
ally substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy 
and hatogen atom, or -0-CO-R^^" 

wherein R^^- is lower alkoxy. cycloalkyi. aryl optionally substituted by lower alkyl. or lower 
alkyl optionally substituted by a substituent selected from the group consisting of acyloxy, 



aralkyloxycartxjnyl and amino optionally substituted by lower alkyl; 
r5 is a hydrogen atom, a lower alkyl. or an amino-protecting group; 

m isl; 

is an aryl or a cycloalkyi 

wherein said aryl and cydoalkyi are optfonally sitetituted by halogen atom or hydroxy; and 
r7 is a hydrogen atom, a tower alkyl optionally substituted by hydroxy or lower alkoxy. an aro- 



matic heterocydic group which has one or more hetero atom(s) selected from the group con- 
sisting of a nitrogen atom, sulfur atom and oxygen atom, and which rs optionally substituted 
by lower alkyl. or -C0(Y%R^2« 

wherein Y" is oxygen atom, sulfur atom or -NR^^-wherein R^^" is hydrogen atom, lower alkyl, 
hydroxy or amino-proteding group. 

p is 0 on. and R^^" is hydrogen atom, aralkyl. adamantyi. cyctoalkylkieneamino, cyctoalkyi 
optionally substituted by lower alkyl, aryl optionally substituted by halogen atom, alkyl option- 
ally substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy, 
lower alkoxy lower alkoxy. lower alkoxycarbonyl, acyloxy. carboxy, heterocydic group having 
one or more hetero atom{s) selected from the group consisting of nitrogen atom, sulfur atom 
and oxygen atom, and amno optionally substituted by a substituent seleded from the group 
consisting of lower alkyl, aralkyl and amino-protecting group, or heterocydic group which is 
optionally substituted by lower alkyl, and which has one or more hetero atom(s) selected from 
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the group consisting of nitrogen atom, sutfur atom and oxygen atom. 

4. (Amended) The amide compound of daim 1 , wherein, in the formula (Q. at least one symbol selected from the 
group consisting of R, A. X. M, . R^. R^, R^, R®. m. R^ and R^ satisfies the following defirtitions. or a pharmaceu- 

5 tically acceptable acid addition salt thereof: 

R is a ptperazinyl optionally sut)stftuted by lower alkyf . a piperidyl optionally substituted by lower 

alkyl. an amino, or a lower alkoxy substituted by amino 

wherein amino is optionally substituted by lower alkyi; 
10 A is a linear alkylene: 

X is an oxygen atom, a sulfur atom, -NH- or -CH2-; 

M is an arylene: 

R^ . r2. and R* are the same or different and each is a hydrogen atom provided tiiat at least one of R^ . R^. R^ 
and R^ is not a hydrogen atom, a hydroxy, a halogen atom, or -O-CO-R^ 
15 wherein R^^*" is lower alkyl optionally substituted by a substituent selected from the group 

consisting of amno, acyloxy and benzyk>xycart)onyl, or phenyl optionally substituted by lower 
alkyl; 

R^ is a hydrogen atom; 

m is 1 ; 

20 R® is a phenyl; and 

R^ is-CX)0-R^2"' 

wherein R^^"' is hydrogen atom, aralkyi, adamantyl, cyclohexylideneamino. cyclohexyl option- 
ally sii^stituted by lower alkyl, piperidyl optionally substituted by lower alkyl. or alkyl optionally 
substituted by a substituent selected from tiie group consisting of hydroxy, lower alkoxy. lower 
2s alkoxy lower alkoxy. lower alkoxycarbonyl. acyloxy, piperazinyi ard amino optionally substi- 

tuted by kywer alkyl. 

5. The amide compound of daim 4. vi^erein M is phenylene, or a pharmaceutically accept^e acid addition salt 
thereof. 

30 

6. The amide compound of daim 4, wherein R^ is -COOR^^"" wherein R^^"" is lower alkyl, or cydohexyt which is 
optionally substituted by lower alkyl. or a pharmaceutically acceptable acid addition salt thereof. 

7. The amide compound of claim 4, wherein X is an oxygen atom or -CH2-, or a pharmaceutically acceptable acid 
35 additk)n salt tiiereof . 

8. The amide compound of claim 4. wherein R^ is phenyl and m is 1 , or a pharmaceutically acceptable add addition 
salt thereof 

40 9. The amide compound of claim 4. wherein R is amino optionally substituted by lower alkyl, piperazinyi optionally 
substituted by lower alkyl, or piperidyl optionally sut)stituted by lower alkyl. or a pharmaceutically accept^e acid 
addition salt tfiereof. 

1 0. (Amended) The amkJe compound of daim 4. wherein R^ . R^, R^ and R* are the same or different and each is 
45 a hydrogen atom provided that at least one of R\ R^. R^ and R^ is not a hydrogen atom, hydroxy, a halogen atom, 

or -O-COR^^"" wherein R^"""" is lower alkyl or phenyl, or a pharmaceutically acceptatjie acid addition salt thereof. 

1 1 . (Arnended) A cartwxylic acid compound of the formula (I-a) 

R' 

R — A — X ^M^COOH (I-a) 
R* 

55 



wherein; 
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R is an optionally substituted non-aromatic heterocyclic group containing nitrogen, a hydroxy, 

Ra, an alkoxy substituted by Ra, an alkylthio substituted by Rg. or an alkylamino substituted by 

Ra. 

wherein Rg is amino, guanidino, amidino, carbamoyl, ureido, thioureido, hydrazine, hydrazino- 
cartx>nyl or imino, these groups being optionally substituted by a substituent selected from the 
group consisting of lower alkyl. halogenated lower alkyl, cycloalkyl. aralkyl. aryl and amino- 
protecting group; 

A is a linear or branched alkylene which optionally has one or nrwre double bond(s) or triple 

bond{s) in the chain, or a single bond; 

X is an oxygen atom, a sulfur atom, a cydoalkylene, a divalent aromatic heterocyclic group hav- 

ing one ore more hetero atoms selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SOg-. -C=C-, -C^C-, -CO-. -C00-. -00C-, -CS-, -COS-. -O- 
C0-0-. -NH-CO-NH-, -NH-CS-NH-, -NH-C{=NH)-NH-. -NR^ -NR®CO-. -CONR®-. -NR^SOg- 
. -SOgNR^-. -NR^-COO-. -OOC-NR^-. or -CR^R^^- 

wherein R^ is hydrogen atom, alkyl. cydoalkyl, aryl, aralkyl or amino-protecting group, and R^ 
and R^° are the same or different and each Is hydrogen atom, alkyl. cydoalkyl. aryl or aralkyl; 

M is an arylene. a cydoalkylene or a divalent heterocydic group which has one ore more hetero 

atoms selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; and 

R^ , r2. R^ and R^ are the same or different and each is a hydrogen atom provided that at least one of R\ R^, R^ 
and R"* Is not a hydrogen atom, a hydroxy, a halogen atom, an alkoxy, a mercapto. an alkylthio. 
a nitro, a cyano, a carboxy, an alkoxycarbonyl, an aryloxycarbonyl. an acyl, an alkyl optionally 
substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy and 
halogen atom, an amino optionally substituted by a substituent selected from the group con- 
sisting of alkyl, aryl, aralkyl and amino-protecting group, or -O-CO-R^^ 
wherein R^^ is optionally substituted alkoxy. optionally substituted aryl, optionally substituted 
cydoalkyl. opttonally substituted aryloxy, optfonally substituted aralkyloxy, optionally substi- 
tuted alkylthio, optionally substituted aryfthio. or alkyl optionally substituted by a substituent 
selected from the group consisting of alkoxycarbonyl, acyloxy, aryl, aryloxy. aryloxycarbonyl, 
aralkyloxy, aralkyloxycarbonyl. alkylthio, arylthio, acyl. lower alkoxy. carboxy. halogen atom 
and amino optionally substituted by lower alkyl or acyl. 

12, (Amended) The cartx)xylic add compound of daim 1 1 . wherein, in the formula (1-a). at least one of R, A. X. M, 
R\ r2. R^ and R^ satisfies the following definitions: 

R Is a piperazlny! optionally substituted by lower alkyl. a piperidyl optionally substituted by lower 

alkyl, an amino or a lower alkoxy substituted by amino 

wherein amino is optionally substituted by k}wer alkyl; 
A is a linear alkylene; 

X Is an oxygen atom, a sulfur atom. -NH- or CHg-; 

M is an arylene; and 

R^ . r2. P? and R* are the same or different and each is a hydrogen atom provided that at least one of R , Fr , R^ 
and R^ Is not a hydrogen atom, a hydroxy, a halogen atom, or -O-CO-R^ 
wherein R^^'" is a lower alkyl optionally substituted by a substituent selected from the group 
consisting of amino, acykwy and benzytoxycarbonyl, or phenyl optionally substituted by lower 
alkyl. 

13. (Amended) An amide compound of the formula (I-b) 

(I-b) 
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M 



is an oxygen atom, a sulfur atom, a cycloalkylene, a divalent aromatic heterocyclic group hav- 
ing one or ntore hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom. -SO-. -SO2-, -C=C-. -C^C-. -CX)-, -COO. -OOC-. -CS-. -COS-. -O- 
C0-0-. -NH-CO-NH-. -NH-CS-NH-. -NH-C{=NH)-NH-. -NR®-. -NRSCO-. -C0NR»- -NR^SOo- 
. -SOgNRS.. -NR«-C00«. -00C-NR»- or -CR^R^^- 

wrfierdn R® is hydrogen atom, alkyl. cydoalkyi, aryl. aralkyi or amino-protecting group, and R® 
and R^^ are the same or different and each is hydrogen atom, alkyl, cydoalkyi. aryl or aralkyi; 
is an arylene. cycloalkylene. or a divalent heterocyclic group which has one or more h^ero 
atom(s) selected from the group consisting of a nitrogen atom, sulfur atom and oxygen atom, 
and which optionally forms a fused ring; 
R^ . r2. R^ and R* are the same or different and each is a hydrogen atom provkied that at least one of R^ . R^. R^ 
and R"* is not a hydrogen atom, a hydroxy, a halogen atom, an alkoxy. a mercapto, an alkylthk). 
a nitro. a cyano, a cart>oxy. an alkcwycarbonyl. an aryloxycarbonyl. an acyl, an alkyl optionally 
substituted by a substituenl selected from the group consisting of hydroxy, lower alkoxy and 
halogen atom, an amino optionally substituted by a substituent selected from the group con- 
sisting of alkyl. aryl, aralkyi and amino-protecting group, or -O-CO-R^^ 
wherein R^^ is optionally substituted alkoxy, optionally substituted aryl. optionally substituted 
cydoalkyi. optionally substituted aryloxy, optionally substituted arall^oxy, optionally substi- 
tuted alkyltfiio, optionally substituted arylthk). or alkyl optionally sut>stituted by a substituent 
selected from the group consisting of alkDxycarlx)nyl, acyloxy. aryl. aryloxy. aryloxycarbonyl. 
aralkyloxy, aralkyloxycarbonyl, alkylthk), arylthio, acyl. tower alkoxy, cart)Oxy, halogen atom 
and amino optionally sutjstituted by lower alkyl or acyl; 
R^ is a hydrogen atom, an alkyl optionally substituted by a halogen atom, opttonally sitetituted 

aralkyi. or an amino-protecting groip; 
m is 0 or an integer of 1-6; 

R® is an optionally substituted aryl. an optionally substituted cydoalkyi. an optionally sufc>stituted 

lower alkyl, an optionally substituted lower alkoxy. an optionally substituted lower alkyltfiio, an 
amino optionally substituted by a substituent selected from the group consisting of lower alkyl, 
aryl, aralkyi and amino-protecting group, or an optionally substituted heterocydic group hav- 
ing one or more hetero atom(s) selected from the group consisting of a nitrogen atom, sulfur 
atom and oxygen atom; and 

's an optionally substituted aryl, an optionally substituted aromatfc heterocydic group having 
one or more hetero atom(s) selected from tiie group consisting of a niti^ogen atom, sulfur atom 
and oxygen atom, or -CO(Y)pR^2 

wherein Y is oxygen atom, sulfur atom. -NR^^- or -NRi3.302.wherein R^^ hydrogen atom, 
alkyl, aralkyi, hydroxy, alkoxy. aryl or amino-protecting groi^j. p Is 0 or 1 , and R^^ jg hydrogen 
atom, optionally substituted alkenyl, optionally substituted alkynyt. optionally substituted 
cydoalkyi. optionally substituted aryl, optionally sufcjstitijted aralkyi, adamantyl, cydoalkylide- 
neamino, alkyl optionally substituted by a sut)stituent selected from the group consisting of 
hydroxy, alkoxy. alkoxyalkoxy, alkoxycarbonyl. acyloxy. carboxy. heterocydic group having one 
or more hetero atom(s) selected from the group consisting of nif ogen atom, sulfur atom and 
oxygen atom, and amino optionally substituted by a substituent selected from the group con- 
sisting of alkyl, aryl, aralkyi and amino-protecting group, or optionally substituted heterocydic 
group having one or nrxMre hetero atom(s) selected from tiie group consisting of nitrogen atom, 
sulfur atom and oxygen atom. 

14. (Amended) The amide compound of daim 13. wherein, in the formula (l-b). at least one symbol selected from 
the group consisting of X. M. R\ r2, r3. r^, rS r6 ^nd R^ satisfies the fdtowing definitions: 

X Is an oxygen atom, a sulfur atom or -NH-: 

M is an arylene; 

R^ , R^, R^ and R^ are the same or different and each is a hydrogen atom provided tfiat at least one of R\ R^, r3 
and R^ is not a hydrogen atom, a hydroxy, a halogen atom, or -O-CO-R^ 
wherein R^^*" is lower alkyl optionally substituted by a substituent selected from the group 
consisting of amino, acyloxy and benzytoxycaibonyl. or a phenyl opttonally substituted by 
lower alkyl; 
is a hydrogen atom; 

m is 1; 
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Is a phenyl; and 
r7 is-COO-R^^H. 

wherein R""^'" is hydrogen atom, aralkyl. adamantyl, cydohexylideneamino, piperidyl option- 
ally substituted by lower a!kyl» cyclohexyi optionally substituted by lower alkyi, or alkyi option- 
ally substituted by a substituent selected from the group consisting of hydroxy, lower alkoxy, 
lower alkoxy lower alkoxy, lower alkoxycarbonyl. acytoxy, piperazinyl, and amino optionally 
substituted by lower alkyi 

15. A pharmaceutical composition comprising a pharmaceutically acceptable can-ier, and the amide compound of 
any one of claims 1 to 10 or a pharmaceutk^ally acceptable add addition salt thereof. 

16. An inflammatory cytokine production suppressor comprising the amkJe compound of any one of claims 1 to 10 
or a pharmaceutically acceptable acid addition salt thereof as an active ingredient. 

1 7. An agent for the treatment or prophylaxis of an inflammatory diseases, comprising the amide compound of any 
one of claims 1 to 10 or a pharmaceutk^lly acceptable acid addition salt thereof as an active Ingredient. 
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